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OUR NEW ACQUISITION. 

We take much pleasure in announcing that we have 
concluded negotiations with the proprietors of the 
Progress of the World, the publication of which has 
been discontinued with the March issue, as the result 
of which that well known and highly creditable journal 
will henceforth be absorbed by the SCIENTIFIC AMERI- 
CAN, and the subscribers to the Progress of the World 
will receive the SctRENTIFIC AMERICAN for a period 
equivalent to the balance of the subscriptions still 
due them. 

The Progress of the World was a monthly illustrated 
magazine, summarizing in entertaining description 
the leading current events in the progress of human 
achievements and general history, and it has made no 
promises which it has not amply fulfilled. 

Inasmuch as the Progress of the World worked on 
somewhat similar lines to this journal, our newly 


| adopted subscribers will find in the weekly pages of the 


ScIENTIFIC AMERICAN an enlarged treatment of a fa- 
niiliar class of cutgorts, 


— 





THE LABOR QUESTION IN JAPAN. 

Like causes are producing like results in Japan, and 
the remarkable industrial development of the country 
is bringing in its train those very same industrial 
troubles which have harassed or are still perplexing the 
older civilizations of the West. If recent labor troubles 
are an indication, it looks as though the apparen* pros- 
perity of Japan was not as healthy as it might be, and 
that it was based very largely on the poverty and 
misery of the wage earners. 

Various writers upon Japan have familiarized us with 
the condition of the Japanese lower classes, especially 
of those which are engaged in agricultural pursuits. 


4 | These descriptions have shown that though the peasant 


is poor, he has few wants and less cares, and lives a free 
and happy life. The coming of the mill and the factory 
has brought confinement, monotonous toil, long hours, 
and no adequate increase in the pitiful wages which are 
everywhere paid in Japan. The toilers have felt all the 
burdens of an industrial age without its rewards, and 
the result has been that the factory owners are having 
great difficulty in securing operatives to keep their ma- 
chinery going on fulltime. So serious has the question 
become that recruiting agents are being sent out into 
the agricultural districts; and these, be it said, are 
meeting with very slight success. They find that the 
Japanese parents, who as a class have a more than 
average love for their children, prefer to keep them in 
the positive poverty of country life, with its cheerful 
and healthy surroundings, rather than let them go to 
the doubtful advantages of factory life. 

That human nature is a constant factor in all parts 
of the world is shown by the fact that employers of fac- 
tory labor in Japan have already formed combinations, 
with a view to protecting their own interests by 
keeping wages at their present low figure. A signifi- 
eant instance of the persistency with which these 
unions carry out their plans is recorded in the case of 
a certain factory which declined to join the union 
and endeavored to give its employes more liberal treat- 
ment. The result has been that it was immediately 
boycotted by all the members of the union, every 
obstruction was thrown in the way of its ordinary trans- 
action of business, and a systematic attempt was made 
to prevent its obtaining employes. Thereupon the 
progressive firm employed agents on a commission, who 
were to induce girls from other factories to enter its 
service. Forthwith the union informed the pur- 
chasers of their own goods that no more sales would be 
made to them unless they gave up all dealings with 
this particular firm. The warning, however, has not 
affected their trade—a fact which proves that public 
sentiment is opposed to the methods of the union. 
According to the report made by Mr. Robert P. Porter, 
superintendent of the eleventh census of the United 
States, tothe National Association of Manufacturers, 
the wages paid in the various Japanese industries are 
invariably low. It seems that the highest wages are 
paid to tailors who make European garments, these re- 
ceiving 24°6 cents (gold) perday. The ordinary pay for 
tailors is 14°2 cents per day. Other wages are as follows : 
Stonecutters, 18°2 cents; printers, 133 cents; typeset- 
ters, 14 cents; porcelain makers, 14°9 cents; blacksmiths, 
15°5 cents; and dyers receive 12°7 cents per day. 

These wages were low enough, one would think; but 
when we come to study the agricultural industry, the 
case is more pitiful yet. Male farm hands get at most 
95 cents per day; female farm hands, 6 cents; and day 
laborers, 11 cents. These, we are told, are maximum fig- 
ures ! The minimum figures are from 244 to 7 cents a day 
less, female farm hands sometimes receiving only 3°5 
cents per day; female silk growers, 4°4 cents; day 
laborers, 7°3 cents; printers, 7°7 cents; and typesetters, 
7°6 cents. 

With these wages prevailing in the labor market, it 
is easily understood how Japan can compete success- 
fully with the older countries in the production of cer- 
tain manufactured products, and that she can do so is 
shown by the fact that the value of its exports in- 
creased from $15,558,472, in 1868, to $136,112,177 in 1895. 





The low wages of Japanese labor and the rapid in- 
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crease in her industries have led the manufacturers of 
other countries to fear that they could not hold their 
own in competition, and to regard a Japanese control 
of certain markets as inevitable. We think, however, 
that the danger is very remote, for the reason that the 
very labor troubles of which we have spoken above 
will act as a controlling and leveling influence, by 
bringing about an increase in the pay of the Japanese 
workman. The higher wages of the artisan will cause 
him to acquire more expensive tastes than he had 
in his country life, and with this will come new ideas 
of his own rightful share in the profits of the manufac- 
tured article. The competition among employers to 
secure labor will also favor a rise in the scale of 
wages ; and as even the ingenuity of the Japanese 
people cannot hope to compensate for this by propor- 
tionate improvements in machinery and methods of 
manufacture, it is certain that the total cost of manv- 
facture must in the future increase in Japan. 
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SPECIAL MEETING OF THE COUNCIL. 4 
BY WILLIAM 8. HALE. 

An important meeting of the Council of the Ameri- 
can Association for the Advancement of Science was 
held on April 21 at the Smithsonian Institution, at 
Washington, pursuant to a call by the late president, 
Prof. E. D. Cope, dated March 31, only twelve days 
before his death. 

Such an event is unprecedented in the history of the 
association ; in fact, no other president has ever died 
during his term of office. The succession to the office, 
under the constitution, devolves upon the senior vice- 
president, who is Prof. Theodore Gill, of Washington, 
vice-president for the section of zoology. Prof. Gill 
has been a member of the association since 1868. 

The permanent secretary, Prof. F. W. Putnam, called 
the council to order and stated the constitutional pro- 
vision under which Prof. Gill was authorized to pre- 
side. The latter then took the chair. As it appeared 
that the president just deceased had not prepared his 
annual message for the approaching Detroit meeting, a 
vote of the council was passed, requesting Prof. Gill to 
deliver the annual address, in the form of an obituary 
of President Cope, which he undertook to do. 

Owing to the importance of the approaching meet- 
ing, the council was very, fully attended, some twenty 
members having been present, including the president 
elect, Prof. Wolcott Gibbs, who is also president of the 
National Academy of Sciences, then in session at 
Washington. Secretary Putnam read letters from Sir 
Vernon Harcourt, inviting members of the American _ 
Association to attend the Toronto meeting of the 
British Association on the same terms as the latter, 
viz., on payment of $5 dues; while the officers of the 
Detroit meeting of the American Association for the 
Advancement of Science will be made honorary mem- 
bers of the Toronto meeting of the British Association 
for the Advancement of Science. It will be remem- 
bered that the American Association meets at Detroit 
on Monday, August 9, and the British Association at 
Toronto, Wednesday, August 18. 

Secretary Putnam was authorized to thank the 
British Association for their courtesy in extending the 
privileges of the meeting to the American Association, 
and also was requested to call the attention of the 
British Association to our constitutional provision 
which entitles all members of foreign scientific socie- 
ties to honorary membership at our meetings without 
payment of dues, and to invite them to attend. 

It was stated that several members would reach this 
country in season to attend our meeting, while the 
great majority would barely arrive in time for their 
own meeting at Toronto, stopping over at Montreal on 
Tuesday, where they would be guests of the city. 

Prof. Nichols, on behalf of the section of physics, 
requested permission of the council to enroll visiting 
physicists as honorary vice-presidents of that section, 
which suggestion Prof. Atkinson proposed to super- 
sede by making them honorary members of the sec- 
tional committee; but as both arrangements were 
found to be unconstitutional, it was finally voted to 
invite foreign guests to register as honorary members 
of the several sections in which they were specially 
interested. 

Death has made unusual havoc in the council since 
the meeting at Buffalo. Besides President Cope, B. A. 
Gould, one of the past presidents, and an auditor of the 
association, and G. Brown Goode, president-elect of 
the section of zoology, have passed away. 8. C. 
Chandler was elected auditor and L. O. Howard 
was nominated as president of the zoological section, 
to be elected at the general session of the association 
at Detroit. Ten persons were elected to membership. 

Secretary Putnam, who has recently visited Detroit, 
reported extremely satisfactory progress in arrange- 
ments for the meeting ; the facilities for physical com- 
fort and convenience surpassing those of any preceding 
meeting. The hotel headquarters will be at the large 
new hotel, the Cadillac, with reduced rates to members. 
The general headquarters, and all the general and sec- 
tional meetings and lectures, will be at the fine new 
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, school, which has section rooms sufficiently numer- 
to accommodate two dozen sections if required, 
-ead of the nine sections actually existing. There is 
. a large hall, capable of seating 2,500 persons, in 
oh Prof. Putnam lectured during his visit to the city. 
prof. Putnam made the suggestion to the local com- 
‘ttee that the usual excursion shall this year take the 
-m of a trip by lake after the close of the meeting, 
ving Detroit on Saturday morning for Buffalo and 
\iagara Falls, and reaching Toronto on the day before 
. meeting of the British Association—an arrange- 
ont whieh will probably be made, though one mem- 
r of the couneil suggested instead a trip to the Sault 
. Marie with return to Toronto via Canadian Railway. 


, 
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THE HEAVENS FOR MAY. 
BY WILLIAM R. BROOKS, M.A., F.R.A.5. 
THE SUN. 
he sun’s right ascension on May 1 is 2 h. 36 m. 27s., 
| its declination north 15 deg. 18 m. 24s. , 
in the last day of the month its right ascension is 
35 m. 19 s., and its declination north 22 deg. 1 m. 





MERCURY. 


\Mereury is evening star during the early part of the 

nth. Having passed its greatest elongation east 
on April 28, it may be picked up during the first week 
of May in the western sky, just as soon as it is dusk. 
On May 21 it comes into inferior conjunction with the 
sin, or on a line between the earth and the sun, and 
changes from evening to morning star. 

(un May 10 Mereury is apparently stationary. On 
May 16, at ten o’elock, it is at the place of its ascend- 
ing node, and on May 26 it is in aphelion. 

On May 3, at 11 h. 26 m., Mercury is in conjunction 
with the moon, when Mercury will be 2 deg. 6 m. south 
of the moon, 

It will be again in conjunction with the moon on 
May 30, at 7 h.2m., when Mereury will be 8 deg. 27 
m. south of the moon. 

VENUS. 


Venus, after its long and splendid reign as evening 
star, came into inferior conjunction with the sun on 
April 28, and is now morning star. Very rapidly will 
it sweep outward from the sun’s blinding rays, and 
after the middle of May will be a glorious object in the 
eastern morning sky. 

On May 17 Venus is apparently stationary, that is, 
its orbital motion is in the line of sight, and at this 
tine away from the earth. On May 21 it is at its de- 
scending node. 

On May 1, at 6 h. 20 m., Venus is in conjunction 
with the moon. This is quite a close conjunction, 
Venus being only 22 minutes of are south of the 
moon. Venus is again in conjunction with the moon 
on May 28, at 6 h. 6m., when Venus will be 6 deg. 32 
m. south of the moon. 

On the first of the month, Venus, having just passed 
inferior conjunction, rises only a few minutes before 
the sun, and reaches the meridian at 11 h. 30 m. A. M. 
On the last of the month it rises at 2h. 50 m.; and 
crosses the meridian at 9 h. 25 m. A. M. 

Theright ascension of Venus at the middle of the 
month is 1h, 52 m. 47s. ; and its declination north 12 
deg. 45 m. 408. 

MARS. 

Mars is evening star, well up in the western sky at 
dusk, but at such a great distance from the earth as to 
rob it of much of its interest as a telescopic object. It 
is well, however, to be able to identify it among the 
starry hosts. Mars is on the border line between Cancer 
aid Gemini, and moving slowly into the first named 
constellation. 

On May 25, at 7A. M., there will be a very close con- 
junction of Mars and the star Etain Cancer. 

While the exact conjunction may not be seen, the two 
objects will be very near to each other on the evenings 
preceding and following the conjunction. 

On May 21 Mars is in aphelion. 

On May 7, at 4h. 35m. in the afternoon, Mars will be 
in conjanetion with the moon, when Mars will be only 
~ minutes of are north of the moon—a distance ten 
luinutes of are less than the moon’s diameter. 

‘On the first of the month Mars crosses the meridian 
th. 0m. P. M., and sets about 20 minutes after mid- 
tight. On the last of the month it crosses the merid- 
ian at 4h. P.M. and sets at a quarter past eleven. 

The right ascension of Mars on the fifteenth of the 
oa is 8h. 3m. 7.s.; and its declination north 22 deg. 
/m. 148, 

JUPITER. 

Jupiter is evening star, and in excellent position for 
observation in the early evening hours. Good tele- 
“copie work can be done on Jupiter in bright twilight, 
the belts often showing with wonderful distinctness at 
such a time, 

Jupiter is apparently almost stationary two degrees 
“ast of Regulus, in the constellation Leo, during the 
first half of May. 

On May 21 Jupiter is in quadrature with the sun, 
or ninety degrees east thereof. 

On May 10 Jupiter is in conjunction with the moon, 
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at 2h. 42 m. P. M., when Jupiter will be 3 deg. 20 m. 
north of the moon. 

The following are some of the interesting phenomena 
of the satellites : 

On the evening of May 4, at 10 h. 26 m., the I satel- 
lite will enter upon the disk of the planet in transit. 
At 11 h. 39 m. the shadow of satellite I will ingress. 
At 12 h. 45 m. the satellite I will pass off the disk. On 
May 9, at 8h. 21 m. P. M., satellite I] will disappear in 
occultation. 

On the evening of May 12, at 7 h. 45 m., the shadow 
of satellite III will enter in transit. At 9 h. 27 m. the 
I satellite will disappear in occultation. At 11h. 33 m. 
the shadow of satellite LII will leave the disk. 

On May 20, at 8 h. 41 m. P. M., satellite I will enter 
in transit. At 9h. 58 m. the shadow of satellite I will 
enter in transit. At 11h. 0 m. satellite I will pass off 
the disk, and at 12 h. 17m, the shadow of satellite I 
will egress. 

On the first of the month Jupiter is on the meridian 
at 7 h. 30m. P. M., and sets at 2h. 18 m. A. M. 

On the last of the month it crosses the meridian at 
5 h. 39m. P. M., and sets about 20 minutes after mid- 
night. 

The right ascension of Jupiter on May 15 is 10h. 
13m. 10s. and its declination north 12 deg. 19 m. 6 s. 


SATURN. 


Saturn is morning star during the first half of the 
month, but comes into opposition with the sun on May 
17, when it changes to evening star. It is in conjunc- 
tion with the moonon May 16 at 1 h. 54m., when Sat- 
urn will be 7 deg. 11m. north of the moon. 

Saturn rises on the ist of the month at 8h. 10 m. 
P. M. On the last of the month it is on the meridian 
at 11 P. M. and sets at 4 A. M. 


URANUS AND NEPTUNE. 


Uranus comes into opposition with the sun on May 
17, at 1 o’clock, only 11 hours previous to Saturn. It 
rises then at sunset, and its place in the heavens for 
that date is right ascension, 15 h. 39 m. 7 s.; declina- 
tion south, 19 deg. 16 m. 39 s. It is in the head of 
Scorpio. 

Neptune is low down in the western evening sky, 
and too near the sun for observation. 

Smith Observatory, Geneva, N. Y., April 19, 1897. 





ON THE VARIATION OF LATITUDE.* 
BY 8. ©, CHANDLER, 

At the autumn meeting of the National Academy in 
1894, which was the. last oceasion upon which I asked 
for its attention to this subject, I presented the nu- 
merical theory of the motion of the pole synthetically 
derived from the observations from the beginning of 
the history of the astronomy of precision up to that 
time, in its complete development, exactly as it stands 
to-day. Since then I have been interested to compare 
it with the various series of observations, as they have 
been published from time to time, not only for the 
purpose of verification or improvement of the numeri- 
cal values of the various constants, but also to detect any 
additional characteristics which these later data might 
make apparent. These additional investigations have 
individually been neither extensive nor important 
enough to call for separate publication, since their 
general result has been nearly a satisfactory confirma- 
tion of the previous deductions as to the nature of the 
laws of these motions, without furnishing material im- 
provement of the numerical elements. But sufficient 
material has thus been gradually accumulating to 
make the present communication of some interest. 

The new material to be here utilized consists of the 
various series of observations by Tallcott’s method up 
to the middle of 1896, as far as published, at the follow- 
ing European stations, named in order of longitude : 
Kasan, Vienna, Prague, Berlin, Potsdam, Carlsruhe 
and Strasburg. In America we have Doolittle’s series 
at Bethlehem, which was brought to an end in the 
summer of 1895. He is now carrying forward a new 
series at Philadelphia, of which we may hope soon to 
see the results. Of theseries at Columbia University, by 
Rees, Jacoby and Davis, begun in the spring of 1893 
and still current, there have come into my hands within 
a few days the results for the first fourteen months, so 
that I have assumed the privilege of incorporating 
them in this investigation. 

The curves of latitude variation from these various 
series are here shown (exhibiting several charts) and 
compared with the known numerical theory. This 
shows a concordance and fidelity of representation 
which is in every way satisfactory, the difference be- 
tween computation and observation being practically 
within the range of the uncertainty of errors of obser- 
vation. 

A determination of the elements of the ellipse of the 
annual component of the polar motion was then pre- 
sented, made from the new observations independently 
of the older ones previously used. The resulting ele- 
ments are practically identical, as to form, size and po- 
sition. This seems to show that the axis ot this elon- 
gated vibratory motion is stationary on the earth’s sur- 


* Abstract of a paper read before the National Academy of Sciences, at 
Washington, April 21. 
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face along a meridian of forty-five degrees east of Green- 
wich. This negative evidence as to any apsidal motion 
seems to be of extreme importance in its bearing on 
the theory of the earth’s rotation. 

A demonstration was then presented of the fact that 
since 1890 the circular 428-day motion has been dimin- 
ishing its radius, in conformity to the requirements of 
the numerical theory derived from the observations 
from 1825 to 1890. 

In addition to the above, a discussion of 718 observa- 
tions of the pole star, made with the Pulkowa vertical 
circle between 1882 and 1891, was given, ‘This series is 
especially interesting and important, in that it covers 
an interval during which we have very little other in- 
formation, of an extended character, as to the variations 
of latitude. A comparison of the curves of observation 
and theory, prepared for this decade, exhibited a most 
striking accordance, and apparently leaves no possible 
doubt that Nyren’s inference (that his observations do 
not betray evidence of the existence of the annual com- 
ponent of the polar motion) is erroneous, and attributa- 
ble to illogical methods in drawing his conclusions. 

A POE CSET TS OS ey EE ee 
CLEANING HARDWOOD FLOORS. 

People who are interested in cleaning off hardwood 
floors may be glad of some hints on the subject from 
the practical little journal called the Bautechnische 
Zeitschrift, which the American Architect translates as 
follows : Where oil colors or varnishes are to be removed 
from the surface of floors or furniture, it is usual to 
treat them with soda. Asa rule, a solution of ordinar 
- washing soda is employed, and applied cold. This 
time accomplishes its task, but its action is slow, al 
not very efficient. A far better way is to use caustic 
soda, which can be bought in iron cans, and use the so- 
lution hot. With a hot lye of this sort oil color can be 
removed in a few minutes, and varnishes nearly as ra- 
pidly. 

As the solution attacks the skin, it should be ap- 
plied with a cotton or hemp swab. A bristie brush is 
useless for the purpose, as the bristles dissolve almost 
immediately in the lye, leaving nothing but the handle 
of the brush, while cotton or hemp are not affected. 
When the wood is clean, it should be well washed with 
water. The strong soda lye darkens the color of oak, 
but, if this is objectionable, it can easily be corrected 
by brushing the wood over with dilute muriatic acid, 
washing it thoroughly as soon as the color is satisfac- 
tory, and finishing with a weak solution of soda, to ner 
tralize the last traces of acid. In applying the aci 
neither cotton nor hemp can be used, as they are quick!) 
destroyed, but bristle brushes are not affected unle 
they are bound with iron. 

In general, care should be taken never to use 1om- 
riatic acid in rooms or workshops where iron tools are 
lying about, as the vapor, even from dilute acid, is 
quickly diffused through the rooms, and attacks all 
iron or steel that it can reach. The best way is to make 
all acid applications in the open air. lt is hardly ne- 
cessary to say that cotton or linen clothes should be 
worn in using the soda lye, as a drop of lye, falling on 
woolen cloth, immediately makes a hole. 

So + 0 - ov 
HORSELESS CARRIAGES AT THE BRUSSELS EXPOSITION. 

It is especially desirable that all forms of automotors 
manufactured in the United States be exhibited at the 
International Exposition at Brussels next summer. Not 
only is the Belgian far behind us in this line of inven- 
tion, but the “ horseless carriage” has a great attrac- 


Das 
tion for him, and even his Majesty King Leopold U has 
expressed a special interest in them, and, unless the 
American section contains such a display, it will be a 
great disappointment to many and a falling short of 
what is expected of American ingenuity. The streets 
and roads of Belgium are especially adapted to this 
method of locomotion, and an exhibit would not only 
attract a great deal of attention, but could hardly fail 
to be a success from a commercial point of view. De- 
tails in regard to the exposition and the steps to be 
taken in making an exhibit can be obtained by address 
ing the Commissioner General, Prot. J. H. Gore, the 
Columbian University, Washington, D. C. 
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BATS AND MUSIC. 

On more than one occasion I have drawn attention 
in these pages to the influence of man’s civilization on 
wild animals. For the past month I have noticed that 
a common species of the small bat, probably the pipis- 
telle, which frequents the towzs in southern France, 
congregates in the evenings about those cafés where it 
is the custom to have outdoor music. This does not 
seem to apply to any particular town, as they are to 
be seen flitting about in the crowded streets among al! 
the traffic in Marseilles, Cannes, Nice, and Monte Carlo. 
So tame are some individuals that they hawk about 
for flies under the awning which covers the chairs 
placed on the footpaths. It may be said they come for 
the flies attracted by the electric lights, but the bats 
are far more numerous near those cafés where there is 
music than around the ordinary are lights in streets or 
before shops. The inference appears to be that they 
find pleasure in the presence of musive.—John T. Car- 





rington (Beaulieu, Alpes Maritimes), in Science Gossip. 
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A WINDOW SHADE CASING. 

The illustration represents a simple, durable, and in- 
expensive casing, which may be readily applied to and 
supported by the ordinary window shade, to protect it 
from dust, and also to clean the fabric of the shade when 
the latter is rolled up into the casing. 

The improvement has been patented by Charles F. 
Kraemer (P. 0. box 128), College Point, L. L, N. Y. On 
the ends of the casing are fitted to slide heads to 
lengthen or shorten the device according to the width 
of the shade, one head having a rectangular opening 
for a fixed trunnion of the shade roller, and the other 
head having a central aperture for a revolving trun- 
nion. The heads are so adjusted length wise on the cas- 
ing that the ends of the trunnions project the desired 
distance to properly engage the bearings in the usual 
manner, the shade roller being of the ordinary spring- 
roller type. Into the longitudinal slot on the under 
side of the casing, through which the shade extends, are 
projected strips of feit or similar material, adapted to 
engage the webbing of the shade and wipe it as it is 
unwound from or rewound upon its roller, thus keep- 
ing the shade clean and preventing any dust from pass 
ing through the slot to the inside of the casing. The 
casing is wholly supported by and carried on the 
shade itself, and the shade with its casing may be 
readily removed and replaced as desired. 

a 
A NEW ELECTRIC LAMP. 

If the bievelist is not supplied with every conceiva- 
ble accessory that can minister to his convenience when 
on the road, it will uot be for want of diligence and in- 
genuity on the part of the inventor. Inthe accompa- 
nvying illustrations are shown two views of ‘“ The 
Chloride Eleetric Light,” in which it is sought to avoid 
such defects as the various oil and gas bicycle lamps 
mwnay be liable to, by making use of electricity. The 
external appearance of the lamp is certainly in its 
favor. It is moulded on simple lines and is free from 
any excess of moulding or embossing which would 
catch the dust and render the lamp difficult to clean. 
The body of the lamp, which is formed of a light, tough 
insulating material. is divided internally by a vertical 
diaphragm which forms two separate cells. 

Projecting from the floor of each cell are two termi- 
nals. At the top of the diaphragm and resting on an 
offset turned in the walls of the lamp is a rubber disk, 
above which is a false cover, which is pressed down 
tightly upon the disk when the outer cover seen in the 
engraving is serewed down in place. The silvered re- 
fleetor, into the base of which is screwed a small incan- 
descent bulb, is readily accessible for cleaning, the glass 
with its cap being pressed on and then locked by giv- 
ing ita slight turn to the right. Accompanying each 


ijamp are several sets of plates that have been charged | 





Fig. 1.-NEW ELECTRIC BICYCLE LAMP, 





Fig. 2.-ELECTRIC LAMP FOR THE USE OF MINERS. 








with electricity ; two plates and two zine elements 
being placed in the lamp, in conjunction with a small 
amount of “electric salt,” give a current sufficiently 
strong to light the lamp so as to throw a light forty to 
sixty feet. 

The electricity in the plates will be exhausted only as 
the light is used. When the lamp is not in use, the 
light can be extinguished by changing the location of 











KRAEMER’S SHADE PROTECTING CASING. 


the small switch shown in the front of the lamp. The 
capacity of the plates for about two hours’ use in the 
evening is, for a good light, twelve to fourteen hours. 
Where the light is burned continuously the plates have 
a capacity of about ten hours. When entirely ex- 
hausted the plates can be removed and new ones sub- 
stituted, the old ones being reserved and sent back to 
the agent or manufacturer of the lamp, and recharged.’ 
The plates can be recharged indefinitely, and are not 
affected by climatic conditions. 

When the lamp is to be used, as much “ salt” as will 
fill a small measure which is furnished with the lamp is 
placed in each cell, and sufficient water is added to 
cover the battery plates. The rubber disk and the 
false cover before mentioned are put in place; the outer 
cover is screwed down until a watertight joint is se- 
cured, and the lamp is then ready for use. The cur- 
rent is controlled by. the small switch seen below the 
reflector, the switch being placed on the upper point, 
as shown in Fig. 2, when the lamp is first charged, and 
moved to the lower point in about three hours’ time, or 
when the plates become somewhat exhausted. At the 
end of the ride the contents are poured 
out of the lamp, and the zine elements 
are carefully washed in water. 

For use on the bicyele, the lamp is 
provided with a thumb screw clamp 
shown in Fig. 1. 

The Electric Portable Lamp Com- 
pany, of Elmira, N. Y., also makes a 
lamp of this kind for the use of miners. 
This lamp is provided with a screw 
button by which it can be fastened 
snugly against a plate attached to a 
stout leather belt and carried around 
the waist. A steel bracket is also pro- 
vided which enables the lamp to be 
earried in one’s hand or hung up in 
the mine. (See Fig. 2.) 

In addition to the uses above men- 
tioned, the lamp is adapted for car- 
riages, and may be carried by police- 
men, night watchmen, ete. 

——  oooe ——_—. 
The Log of the Mayflower. 

The manuscript log of the May- 
flower has been awarded to the United 
States at a sitting of the Court of 
London. 

The court was held in St. Paul’s 
Cathedral and was presided over by 
the chancellor of the Diocese of Lon- 
don. A petition was presented by Mr. 
Bayard, Ambassador to the Court of 
St. James, for an order directing that 
the log of the Mayflower, which was 
then in the library of Fulhain Palace, 
be transferred to the c.istody of the 
United States, as one of the éarliest 
records of their national history. Mr. 
Statham, who appeared in support of 
the petition, said that the manuscript 
in question contained an inscription 
which showed that it belonged to the 
New England library. It contained, he 
said, valuable information in regard to 
the original settlers of the New Eng- 
land States to the end of the first 
twenty-eight yearsof the colony. It is 
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believed the book was taken to England 


before the revolutionary war by Hutchinson, Governor 
of Massachusetts, who{collected historical material. The 
original manuscript,book was produced in court and 
handed to the chancellor of London. The secretary to 
the Bishop of London said that his lordship concorded 
in the petition. The chancellor of London then cited a 
precedent and adjudged the book to the custody of 
the United States, on condition that a notarial copy be 
left on the register of the court. Photographic repro- 
dactions of the book will be made and deposited at 
Fulham Palace. 
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THE “NEW IDEA” RAIN WATER FILTER. 

The accompanying illustration represents a filter 
adapted to be attached to a building in connection 
with the rain spout or gutter, the figures showing the 
filter in perspective and sectional views. The improve- 
ment has been patented by Nathan H. Long, and is 
being introduced by the ** New Idea” Filter Company, 
Muncie, Ind. The back of the main portion of the 
filter, adapted to rest against the side of the house, has 
side flanges, in each of which is a slot to receive a screw 
in attaching the filter to a building, and in the front 
upper portion of the filter is removably held a water 
filtering and dirt discharging shoe, retained in posi- 
tion by a flange extending forward from the hood and 
another flange at its front edge. The upper, rear per- 
tion of the shoe serves as a dam in connection with a 
hinged flap or shutter, the hinged shutter raising suf- 
ficiently, however, to permit the water to force the 
accumulated dirt across the front portion of the shoe 





LONG’S RAIN WATER FILTER. 


and to the ground, while serving to prevent the water 
from splashing out over the front of the shoe. Hooks 
at the side also hold the shutter in position. The water 
entering through the filtering shoe is also further filter- 
ed by having to pass through a reticulated cylinder or 
tube supported on the upper end of the pipe leading to 
the cistern. The pipe connecting with the gutter or 
eaves trough has a branch connection with the filter, 
while another branch represents the waste water dis- 
charge pipe, through which water is passed when the 
cistern is full, or when it is otherwise not desired to 
pass water through the filter. To direct the water in 
either direction a valve or shutter is pivoted at the 
junction of the pipes, the valve being turned as de- 
sired by a handle or rod to close either pipe section, 
and thus carry the water through the filter or through 
the waste pipe. 





Building in New York, 

The work of the building department of New York 
City during the first nine months of 1895 and 1896 is 
shown by the following table, which is taken from the 
quarterly report of Mr. Stevenson Constable, superin- 
tendent of the department of buildings : 


Increase 
1895. 1896. in 1896. 
Applications filed, new buildings and alterations 4,228 5,416 1,188 
New buildings commenced. ...................045 2164 2,175 11 
New buildings completed....................0005 1,708 2,480 77 
Alterations commenced, ....... 2... ....csesceeeee 1,00 8 1,465 371 
BIR . 6 niin wie. tens Gnbemees ten 1,106 =: 1,546 441 
Iron and steel beams, girders, ete... ............. 58,106 °"1,162 108,056 
Violations of the law reported by mapectors acc ks 3a 0 4,74 911 
Buildings teported by inspectors as unsafe........ 1705 86. 2 666 961 
SD MGR cesis sdinn «nba; scedddseterse: ae 10,704 30,457 =: 28,753 
Namber inspections made of passenger elevators 2,682 4,257 1,65 
Unsafe buildings made safe or taken down....... 1,204 2,510 1,306 
Violations remioved.................ccccceeeeeees 2,722 «4,628 1,908 
Cases forwarded attorney for prosecution......... 27144 24772 58 
Passenger elevator cases w attorney for prosecu- 
chRbbes incdendeeusepacehntecemnenee 16 182 166 
Defective passenger elevators reported by inspec- 
ckdinns <tncs ‘ecgncdpcbagsdtrnes <onnsas 62 856 7 
Made safe on notice from department............ 44 912 868 
Notices of suits issued ............... adesdsteixe 5075 5,284 209 
Cases disposed of by attorney....... ..........++ 2841 4,522 = 1,6r1 
Tlidne sips edeagnee Secnchiinandaieretethaled 101,962 247,044 145,082 
Money collected by the attorney....... cee ceveees $5778 $14,387 $8,558 
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JE ELECTRIC HEATING OF THE GENERATING STA- 
TION OF THE NIAGARA FALLS POWER COMPANY. 
BY ORRIN BE. DUNLAP. 

Che Niagara Falls Power Company’s big power sta- 
n offers one of the most interesting studies cn the 
_ubject of electrical heating to be found in the United 

tates, if not in the world. The power station is a 

.autiful struetare built of Queenston limestone. It is 

the Moorish style of architecture. The fact that | 

e roof of the great building is free from abd unbroken | 

vy chimneys excites the attention of approaching visi- 

rs, and many are at a loss to know how to account 

1 the unusual appearance of the structure on its ex- 

-rior until they get inside and realize that the pleasing 

arwth is due to electrical heat, and that no other 

eat is employed about the building. The power house 
divided into the dynamo room and the office quar- 
rs—a fact which makes necessary two series of heaters. | 
he heaters in the offices are on a secondary 100 volt | 
reuit, and this cireuit is fed through converters which | 
duce the voltage from 2,000 to 100. In the office por- 

»n of the power house there is about 175 horse power | 

heaters of the American pattern, but they are seldom 

| on at the same time. Of course, it depends en- 
irely upon the weather conditions as to the amount of 
at required to make the rooms comfortable. The 

{fice occupied by the electrical superintendent, Mr. 
Paul M. Lincoln, is about 20 by 15, by 9 or 10 feet high. 
In this room are two heaters, each of 7 horse power, 
naking a total in the room of 14 horse power, and in 
zero weather both are necessary to give comfort. 

In the dynamo room there are fifteen heaters, three 
‘ireuits of five each, and each circuit takes up about | 
2) horse power. However, it has never yet been found | 
necessary to use all three circuits, two of them being | 
found sufficient in the coldest weather. By consulting 
the illustration in connection with this article the heat- 
ers will be seen on the left on the walls of the dynamo 
room, about 15 feet above the floor. This method of 
placing them was adopted partly as a means of safety, 
but it serves nicely in distributing the heat midway be- 
tween the roof and the floor. The current for heating 
the dynamo room is taken from the ‘bus bars and car- 
ried on No. 4 rubber-covered wire, while that for heat- 
ing the office portion of the building is taken from the 
primary of the circuit which feeds the street railways 
about Niagara Falls. As each heater takes up about 
40 horse power, it will be seen that to put in convert- 
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isstrung. There are 38 coils, and each coil is about 1g 
inches in diameter, the distance between convolutions 
being about twice the diameter of the wire ; at least, it 
is such that the resistance of the heaters will take about 
65 amperes at 440 volts, so that all five heaters, in 
series, will consume 2,200 volts at 65 amperes. The heat- 
ers were designed by Mr. Paul M. Lincoln, and made 
by Dobbie, Stuart & Company, of Niagara Falls. 
Heaters of very similar pattern are in use in the power 
station of the Niagara Falls Park and River Railway 
Courpany, in Queen Victoria Park, on the Canada side 








ELECTRIC HEATERS USED AT NIAGARA 


ot the river, the voltage on these latter heaters being 
500. 


The maximum amount of power used in heating the 


dynamo room and office portion of the central station 


of the Niagara Falls Power Company is about 420 or 430 


ers toconvert the power down to 100 volts would be | horse power, but it must be understood that this is not 
quite expensive, and consequently the current is taken | counting the heat from the dynamos, which is, in- 
direct from the 2,200 volt cirenit., | deed, an important factorsofar as the dynamo room is 


The heaters in the dynamo room are made of two | 


coneerned. At the present time there are three dynamos 


circular rolled iron plates which are about 4% inch | in the station, each of 5,000 horse power capacity. As 


thick and twenty-four inches in diameter. 


these plates parallel, about 4 feet apart, one above the | the same time. 
Each plate has about 28 holes in it, and the | so as to give 4,000 horse power, instead of at its full ca- 


other. 


Bolts hold | a general thing, two of these machines are running at 


Now if each machine was being run 


diameter of each hole is about 44 inch. In each of these | pacity, and three per cent of this power was lost in heat, 
holes is placed a porcelain insulator having a pretty | each of the dynamos would contribute no less than 
large head, and through the insulators No. 6 iron wire | 120 horse power to heating the dynamo room, or from 
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the two machines generally in use 240 horse power 
would be obtained. This estimate of the power from 
the dynamos lost in heat is not any too large, a fair 
average being from 2% to 414 per cent. Add the 240 
horse power from the dynaimos to the amount of power 
consumed by the heaters when all are in service, and 
it will be seen that nearly 700 horse power is consumed 
in heat in the entire building. It is fair, however, 
state that when two dynamos are in operation the addi 
tional heat thrown off makes unnecessary the use of 
all the heaters. 
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Internal Hays, 





Prof. 8. P. Thompson, ia a letter to L’Kelairage 
| Eleetrique, explains the distinctive properties of a new 
| kind of rays, which he has discovered inside the X ray 
tube, and which he ealls “ internal rays.” 
| Which we have already shortly described in our report 
lof the British Association meeting at Liverpool, says 
\the English Electrical Review, differ from the Roent- 
|gen rays in being deflectable by a magnet, and from 
| the cathode rays in being given off in every direction 
|from the surface of the anti-cathode. Prof. Thomp- 
| son’s attention was first drawn to these rays by observ- 
| 


These rays, 


ing that the boundary line of the fluorescence in a 
focus tube was displaced by a magnet, while no dis- 
| placement of the corresponding line on a fluorescent 
screen held outside the tube was ohserved. Evidently, 
then, there were some deflectable rays flowing along 
with the Roentgen rays inside the tube, but unable to 
pass with the latter through the giass 
not appear to us to be so different in kind from the 
| Roentgen rays as to require 
special name. If Lenard’s theory of 
between the cathode and the Roentgen rays be cor 
rect, the two kinds of rays regarded from the point of 
| view of magnetic deflectability pass into each other by 
|insensible gradations. Though Prof. Thompson says 
\internal rays do not pass through glass, they may be 
| able to pass through the sides of an aluminum tube, in 
which case they would merely be a variety of our old 
friends the Lenard rays. There appears to have been 
a great tendency lately among X radiationists to mis 
take mere varieties for new species. 


pt 
hese rays do 


to be characterized by a 


the difference 
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A CONTEMPORARY is respousible for the following 
paragraph ; the SCIENTIFIC AMERICAN disclaims any 
responsibility for its accuracy : 

In China the hen is kept constantly busy 
not engaged in hatching her own brood, she 
pelled to hatch fish eggs. The spawn of fish are pl: 
in an eggshell, which is hermetically sealed and pl 
under the unsuspecting hen. Aftei 
eggshell is removed and carefully broken, and 
spawn, which has been warmed into life, is emptied 
into a shallow pool, well warmed by the sun. Here 
the minnows that soon develop are nursed until strong 
enough to be turned into a lake or stream. 
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Science Notes. 
Great interest has been created in astronomical cir- 
eles by some of the results reached by Prof. Simon 
Newcomb in his more recent investigations. One of 


research, while investigations of commercial import- 
ance should be relegated to a national laboratory. 


| Prof. Kohlrausch, of the Physical Training Institute 
'(the Reichsanstalt) at Berlin, showed how completely 


these is that astronomers have been overestimating the | that institution was answering the purposes for which 


distances of the stars ; and the other, that our universe 
has after all a fairly well defined limit. The first of 
these conclusions Prof. Newcomb bases on an idea that 
the stars which are called the smaller ones, because 
they are less bright, may not be large stars at a very 
great distance, but perhaps smaller or dimmer ones 


nearer at hand. The old idea is familiar to all, namely, 
that all the stars are of the same brightness, and that 
the fainter ones are at a very much greater distance 


from us than the bright ones; this theory, however, 
has been weakened by later discoveries, such as, for ex- 
ample, that Sirius has a companion whose light, if 
equa! surfaces be considered, is but a fraction of that 
of its principal; and astronomers have come to recog- 
nize dim stars, or even dark ones, like the companions 
of Algol, about which so much has lately been written, 
to be quite as common, perhaps, in the universe as the 
bright ones. Prof. Newcomb’s proposition as to the 
limits of the universe is regarded as even more novel 
and striking, suggesting, as it does, the possibility that 
some day all the stars will be seen. 

Quite recently a considerable number of additions to 
our knowledge of the Roentgen rays and their applica- 
tions have been published, says Nature. From Prof. 
Hobday we have just received a reprint of his and Mr. 
V. E. Johnson’s joint paper in the Veterinarian for 
September, dealing with the use of these rays in ve- 
terinary practice, illastrated by several excellent radio- 
graphs of the hoof and hock of horses, both normal and 
abnormal. In the Bulletin of the Belgian Royal 
Academy, M. L. N. Vandevyver enunciates the em- 
pirical law that the length of exposure for radiographs 
through limbs of different dimensions varies as the 
cube of their thickness, and the illustrations which ac- 
company the paper afford ample corroboration of the 
law from a practical point of view. The journal of 
the Camera Club for December contains the account of 
a lecture, by Prof. Riker, op the transparency of glass 
and porcelain to these rays, from which it appears that 
the presence of phosphates in china is indicated by 
their greater opacity, a result which might naturally be 
expected to follow from the considerable opacity of 
bone to Roentgen rays. M. Bouchard, in a communi- 
cation to the Paris Academie des Sciences, states that 
Hoentgen rays can be successfully employed in diag 
nosing pleurisy and similar complaints. , 

In the current number of the American Journal 
of Science Prof. R. 8. Tarr, of Cornell University, 
has a paper giving the results of observations of 
climate and geological changes in Greenland and the 
American sides of Baffin’s Bay. The observations 
were made during a voyage last summer, On the 
American shore were found great floes of ice, the coast 
bleak, and heavy snow banks on the land in July. On 
the Greenland coast, hundreds of miles northward, 
flowers were in blossom, insects abundant, and the air 
balmy, storms bringing rain and not snow. This dif- 
ferenee, which has heretofore been noted and attributed 
to difference in the temperature of ocean currents, 
Prof. Tarr partly assigns to warm winds, including that 
from the Greenland ice cap, which was found warmer 
than that from the sea, the explanation being the same 
as that for the chinook wind. Prof. Tarr found in 
Baffin Land and Labrador evidences of former glacia- 
tion which came when the land was higher than now, 
but the American land is now in a reverse movement of 
uplift, while on the Greenland coast there is submerg- 
ence of land at present in progress. In conclusion 
Prof. Tarr raises these queries: “Is Greenland now 
passing through the stage of ice withdrawal from which 
the American, Labrador, and Baffin Lands have so re- 
cently eseaped? And is there any relation between the 
downsinking of Greenland and the uprising of Labra- 
dor and Baffin Land? Is the ice withdrawal directly 
due to the land movement, and is the load of ice really 
the cause for the sinking which allows its withdrawal ? 
That is, does the ice increase in area and extent with 
no other result than its own destruction by depressing 
the land, and hence removing the cause of supply ?” 

. > ++ 
Value of **Useless” Research, 

The report of the British Association’s committee 
on the establishment of a national physical laboratory, 
after referring to what is done and what can be done 
for promoting research by the universities and schools 
and other existing institutions, specifies particular 
types of investigation which are outside the range of 
effort possible for such institutions or for an individual 
-such as observations of natural phenomena, the study 
of which must be protracted through periods longer 
than the average duration of human life; testing and 
verification of physical instruments and preservation 
of standards ; and the systematic and accurate deter- 
wination of physical constants and numerical data 
which may be useful for seientifie or industrial pur- 
poses. In the diseussion of this report, Prof. Fitzgerald 
opposed divoreing the universities from research, but 
heped they would teach the usefulness of “ useless” 











it was founded, illustrated in the great development 
of the technical glass industry, particularly of ther- 
mometer making; the improvement of photometers 


}and standards for measuring light; and researches in 


apparatus for measuring furnace temperatures. Scien- 
tific discovery, he declared, whether costly or cheap, is, 
in its results, beyond price, for you never know whether 
the abstract discovery will not lead to inventions of 
great industrial importance. He could point to quite 
small physical discoveries which later received great 
technical applications, says the Popular Science 
Monthly. When Huygens investigated the singular 
double refraction of caleareous spar, no one supposed 
that so small a point in physics would have a commer- 
cial value over the whole world in the sugar industry 
and in brewing. 





A THILL SUPPORT AND ANTI-RATTLER. 

The simple and effective device shown in the accom- 
panying illustration has been patented by Granville 
Bartlett, of No. 360 South Broadway, Lexington, Ky. 
It is preferably made of heavy wire or rod bent upon 
itself at the middle to form a curved hook or tongue- 
like portion, as shown in the small figure, this portion 
in use engaging the thill eye, below which extend coils 
from which side wings extend upward and forward, 





BARTLETT'S THILL SUPPORT. 


adapted to bear against and lock the bolt head and 
nut from turning. There are upper coils above the 
nut and bolt head, and forwardly extending arms for 
connection with or on which the seat of the thill is 
formed. By arranging the lower coils to carry only a 
small portion of the w sht of the thills, the wear on 
the hook, thill eye and bolt is much less than if the en- 
tire weight of the thills was borne by the lower coils. 
Discovery of the Eggs of the Pearly Nautilus. 
In a communication to the Times, Prof. E. Ray 
Lankester says: The pearly nautilus is the only living 
representative of the great group of extinct animals 
whose shells are known as ammonites. So rare were 
specimens of the animal itself that twenty years ago I 
paid £18 for two preserved in spirit. Yet they are 
trapped in baskets like lobster traps by the natives of 
some of the Melanesian Islands and used as food. The 
structure of the animal is extremely curious, and an 
admirable account of it formed the first and in many 
respects the ablest scientific memoir produced by Sir 
Richard Owen. The nautilus is allied to the cuttle- 
fishes, but differs from them in most interesting ways. 
To fully understand its structure and the mode of 
building up of its chambered shell, it is necessary to 
know its young stages while it is growing and forming 
within the egg. To gain this knowledge will be a 
great triumph ; it has been one of the few important 
embryonic histories not yet ascertained by the enter- 
prise of latter day naturalists. Dr. Arthur Willey 
proceeded first to Ralum, in New Britain, where he 
spent a year trapping the nautilus in 70 fathoms of 
water and dredging in vain for its eggs. He then tried 
a station on the coast of New Guinea, where he was 
nearly drowned by the capsizing of his small craft. 
After passing through New Caledonia, he arrived last 
summer in Lifu, one of the Loyalty Islands, where 
nautilus can be captured in three fathoms depth only. 
Here he constructed a large submarine cage in which 
he kept specimens of nautilus, feeding them daily. 
On December 5 last his patient endeavors were re- 
warded. Some of the nautili had spawned in the cage, 
and thenceforward he was able to obtain abundant 
samples of the eggs. Each egg is as large as a grape, 
and is deposited separately by the mother nautilus. 
At present we have received but few further details 
from Dr. Willey, but he has doubtless by this time 
obtained the young in all stages of growth, and will 
return to England with the materials for a most im- 
portant memoir. Dr. Willey’s suecess was announced 
(on February 3) from the chair of the Royal Society 
by Lord Lister. Dr. Willey was enabled to undertake 
this quest by his appointment to the Balfour student- 
ship, founded by general subscription in memory of 
Frank Balfour, whose heart would have been rejoiced 
by the work thus carried out in his name. He was 
also assisted by the government grant fund of the 
Royal Society. It is a legitimate source of gratification 
to British men of science that a successful result has 








followed from the application‘of these funds. By aid of 
the same funds Mr. Caldwell twelve years ago discovered 
the eggs of the Australian duck mole and echidna, 
and the larval stages of the remarkable fish ceratodus 
of Queensland—an animal which, like the nautilus, is 
asu-vival of most ancient extinct forms. 


a 
The Canal of Joseph. 

How many of the engineering works of the nineteenth 
century will there be in existence in the year 6000? 
Very few, we fear, and still less those that will continue 
in that far-off age to serve a useful purpose. Yet there 
is, at least, one great undertaking conceived and 
executed by an engineer which during the space of 
four thousand years has never ceased its office, on 
which the life,of a fertile province absolutely depends to- 
day. We refer to the Bahr Joussuf—the canal of Joseph 
—built, according to tradition, by the son of Jacob, 
and which constitutes not the least of the many bless- 
ings he conferred on Egypt during the years of his pro- 
sperous rule. This canal took its rise from the Nile at 
Asiut, and ran almost parallel with it for nearly two 
hundred and fifty miles, creeping along under the 
western cliffs of the Nile valley, with many a bend and 
winding, until at length it gained an eminence, as 
compared with the river bed, which enabled it to turn 
westward through a narrow pass and entera district 
which was otherwise shut off from the fertilizing floods 
on which all vegetation in Egypt depends. The north- 
ern end stood seventeen feet above low Nile, while at 
the southern end it was at an equal elevation with the 
river. Though this cut ran a perennial stream, which 
watered a province named the Fayoum, endowing it 
with fertility and supporting a large population. In 
the time of the annual flood a great part of the canal 
was under water, and then the river’s current would 
rush in amore direct course into the pass, carrying 
with it the rich silt which takes the place of manure 
and keeps the soil in a constant state of productive- 
ness. Ali this, with the exception of the tradition 
that Joseph built it, can be verified to-day, and 
it is not mere supposition or rumor. Until eight 
years ago it was firmly believed that the design 
has always been limited to an irrigation scheme, larger, 
no doubt, than that now in operation, as shown by 
the traces of abandoned canals, and by the slow aggre- 
gation of waste water which had accumulated in the 
Birket el Querum, but still essentially the same in 
character. Many accounts have been written by Greek 
and Roman historians, such as Herodotus, Strabo, 
Mutianus and Pliny, and repeated in monkish legends, 
or portrayed in the maps of the middle ages, which 
agreed with the folk lore of the district. These tales 
explained that the canal dug by the ancient Israelite 
served to carry the surplus waters of@the Nile into an 
extensive lake lying south of the Fayoum, and so large 
that it not only modified the climate, tempering the 
arid winds of the desert and converting them into the 
baimy airs which nourished the vines’and the olives into 
a fullness and fragrance unknown in any part of the 
country, but also added to the food supply of the land 
such immense quantities of fish that the royal preroga- 
tive of the right of piseary at the great weir was valued 
at £250,000 annually. This lake was said to be 450 
miles round, and to be navigated by a fleet of vessels, 
and the whole circumference was the scene of industry 


and prosperity.—Engineering. 


Aluminum Coated Sheets, 

A new departure in the field of sheet metals has just 
been undertaken by a St. Louis, Mo., firm. This firin 
have sent us, says the ‘Metal Worker, samples of stee] 
sheets coated with aluminum, which, it is claimed, are 
superior to and more durable than galvanized iron, tin 
plate or planished iron for many purposes for which 
those materials are now generally used. The special 
advantages of the aluminum coated sheets are stated 
to be that they can be worked and seamed without 
peeling, the coating adhering absolutely to the sheet, 
ean be easily soldered, will resist the action of sulphur- 
ous gases and can be heated to a red heat without 
destroying the coating. Moreover, they can, when 
desired, be polished to a luster equal to burnished silver 
or nickel. The samples in our possession show that 
the work of coating is very completely done, the sheets 
presenting an absolutely smooth and evenly covered 
surface, free from imperfections of any kind. In their 
unpolished state the sheets have a dull, silvery appear- 
ance, and when polished look exactly like nickel plate. 
The firm are also producing aluminum coated sheets 
plated with copper, which are designed for use in most 
cases in which pure copper sheets are now employed. 
These also take a high polish. 

The feasibility of coating iron with aluminum was 
demonstrated some years ago at the works of the 
Tacony Iron and Metal Company, Tacony, Pa., where 
all the iron plating for the dome of the tower of the 
Philadelphia Public Buildings was given a coating 
of aluminum by the electrolytic process. In this case, 
however, a coating of copper was deposited on the iron 
before the aluminum was applied. In the sheets 
furnished us by the St. Louis company the alaminum 
appears to be deposited directly on the steel. 
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THE GRANT MEMORIAL TOMB, NEW YORK CITY. 
THE DEDICATION AND PRESENTATION. 
On Tuesday, April 27, 1897, the anniversary of the 
-reat soldier's birthday, the Grant Memorial Tomb was 


-dieated, amid stately ceremonials which called to! 


aind the transfer of the body of that other soldier- 
hero, Napoleon I, to its resting place in the Hotel des 
invalides, Paris. 
The arrangements for the memorial services at the 
tomb included an opening prayer by Bishop New- 
man, who was General Grant’s pastor and personal 
friend ; an address by President McKinley, as the chief 
representative of the nation; an oration by Gen. 
Horace Porter, who, in his closing words, delivered the 
omb into the keeping of the city; the acceptance of the 
:omb by Mayor Strong, on behalf of the city ; end the 
inging of the Doxology by the assembled multitude. 
Earlier in the morning the vast parade, numbering 

ome 50,000 men, had started far down in the heart of 
he city on its long march to the tomb. It was headed 
iy the military grand division, composed of 4,000 regu- 
ars and marines, 20,000 men of the National Guard, 
representing the various Eastern States, and 4,000 ca- 
iets. This was followed by the Veteran grand division, 
-ontaining 10,000 men, and following this was the civic 
livision, containing fully 10,000 more. Up the broad 
expanse of the Hudson River, below the tomb, there 
was meanwhile moving an imposing naval parade in 
four divisions. The first of these consisted of the North 
\tlantie Squadron and the foreign war vessels. The 
next was composed of other vessels of the navy and 
those of the United States Lighthouse Department. 
rhen followed the revenue cutters pf the government, 
and the last division was made up of vessels of the 
merchant marine. Altogether it may be said that the 
dedication ceremonies were worthy of 
the occasion, and will be recorded as one 





Scientific American. 


Grecian Dorie order. The entrance, which is on the 
south side, is approached by a flight of steps 70 feet 
wide, which lead up to an imposing portico formed of 
two lines of massive columns. This is enriched with 
sarvings of the coats of arms of the different States and 
desig. of weapons and battle flags. It is ultimately 
intended to place a colossal equestrian statue of Gen- 
eral Grant in front of the portico. 

The large engraving on the first page shows the 
tomb as at present completed. The original design 
calls for the placing of equestrian statues of the four 
most prominent generals who served under Grant over 
four of the Doric columns of the portico. Others who 
held high command will be shown in bass relief in 
panels on the eastern and western sides of the building. 
The lower square portion of the structure is finished 
with a handsome cornice and a parapet at a height of 
72 feet above the ground. Rising directly above this 
is a circular cupola built on the Ionic order, which is 
70 feet in diameter, and is relieved by a handsome 
circle of Ionic columns and a gallery. The cupola 
terminates in a stepped or terraced pyramid, which it 
is ultimately intended to crown with an appropriate 
group of statuary. The design also calls for statuary 
at the four corners of the lower portion of the tomb. 

The building is constructed throughout of « particu- 
larly flawless and durable granite, brought from North 
Jay, Maine. It is remarkably white and marble-like in 
appearance, and in the clear atmosphere of a sunny 
New York day is readily mistaken for the latter stone. 
The ground plan of the interior of the tomb is cruci- 
form, the greatest distance between opposite walls 
being 76 feet. The corners are occupied by four 
massive masonry piers which serve to carry four 
coffered arches, that rise, at the crown, to a height of 
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Concerning Animal Industry. 

A person unacquainted with the facts might be 
puzzled at first to conjecture what the functions were 
of a “Bureau of Animal Industry” in our system of 
government. Perhaps something relating to draught 
horses or the use of dogs in treadmills might suggest 
itself. In reality, this bureau is a subdivision of the 
Department of Agriculture, with the human animal 
performing the labor, which is largely that of the in- 
spection of quadrupeds slaughtered for food, and it 
can display some remarkable figures to show its 
industry. 

The prodigious number of 35,917,479 meat-producing 
animals thus underwent official inspection during the 
last fiscal year, as is shown by a report just printed. 
Of these, 23,275,739 were inspected at or for slaughter 
houses and 12,641,740 in stock yards, whence they 
went to the established abattoirs of other places, or 
else in the possession of buyers. The number was 
made up of 7,529,523 cattle, 314,846 caives, 6,818,284 
sheep, and 21,754,826 hogs. 

The figures thus given are of living animals, ready 
for slaughter, but last year there were also inspections, 
officially known as“ post mortem,” numbering 18,883,- 
275. 

The law on the subject covers animals slaughtered or 
to be slaughtered in the country for sale through the 
channels either of foreign or interstate commerce. [ts en- 
forcement has been a gradual work, as shown by the fact 
that the number of inspections was over twice as great 
last year as the year before, and that of the . 
inspections six times as great asin 1892. What i 
there is to be a further increase of the ins 
service, so that its figures will be still more enorn 

That the inspection is not merely perfunctory is 

shown by another set of facts. 
year the “ante mortem” inspections 


Last 








of the most memorable and splendid eee >See 
functions in the history of the metrop- me 
olis. Pe * rey 

Immediately upon the death of Gen- a “a <a 
eral Grant, which took place July 23, ? 


1885, the question arose as to where his =] 
remains should be interred. The claims 
of Washington were set aside in favor 
of those of New York, mainly because 
of the wish of the General, expressed to 
his son in the last days of his sickness, 
that he should be buried in the latter 
city. In February, 1886, the Grant 
Monument Association was organized 
with ex-President Arthur as chairman, 
and up to this time contributions to 
the amount of $114,000 had been re- 
ceived. . 

In September, 1890, as the result of 
a competition by a number of pro- 
minent architects, the plans of Mr. J. 
H. Dunean, of New York City, were 
adopted for the construction of the 
present handsome structure. The esti- 
mated cost was to be between $500,- 
000 and $600,000. Work was com- 
menced on the foundations on April 27, 
1891, the anniversary of the dead sol- 
dier’s birthday, and shortly afterward 
a contract was let for the first ten 
feet of the granite work. At this time only $155,000 
had been secured, and it was determined by the asso- 
ciation, under the new presidency of General Horace 
Porter, to make a vigorous effort to secure the balance 
of the necessary money, or about $350,000, An appeal 
for a popular subscription was made, and within sixty 
days the whole amount had been realized. The corner 
stone of the tomb was laid by General Harrison, who 
was then President of the United States, on April 
27, 1892, and shortly after this, the funds of the Grant 
Monument Association had reached the handsome figure 
of $600,000, or sufficient to carry out the plans of the 
tomb in their entirety. It was estimated that the total 
number of contributors during the sixty days was 
64,788, each of whom gave on an average $6.23. If the 
cont: b itors to the original $155,000 be added to these, 
it is found that the present memorial represents the 
personal tribute of fully 90,000 people, 

The Memorial Tomb stands at the northern end of 
the beautiful Riverside Park, and it would certainly 
have been difficult to have found a more fitting site. 
The base of the structure is 130 feet above the Hudson 
River, and the summit of the pyramidal mass above 
the dome will be 280 feet above the same level. This 
commanding site enables the classie outline of the 
mausoleum to be seen over a wide area: of the adjacent 
country, and the beauty and grandeur of the prospect 
from Riverside Park will render this hallowed spot 
doubly attractive to the pilgrims, who in future years 
will come from far and near to pay tribute to the mem- 
ory of the great general of the Union armies. 

The external appearance of the tomb is massive, dig- 
nified and sincere—and so far it represents leading 
characteristics in the man whose remains have been 
entrusted to its keeping. The lower half is square in 
plan, measuring 90 feet on a side, and is built on the 
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THE HUDSON AND PALISADES NORTH FROM THE GALLERY OF GRANT'S 
MEMORIAL TOMB. 


50 feet above the floor. Immediately above the arches 
is a citeular gallery 40 feet in internal diameter, from 
which the visitor may look down upon the floor and 
the crypt below. The engraving upon the front page, 
which is taken from one side of this gallery, shows the 
general beauty of the interior design and the richness 
of the decorations. The gallery is lighted by windows 
which command a superb view of the Hudson River 
and the surrounding country. One of our illustrations 
is a view from this point looking up the Hudson. 
Above the gallery is a paneled dome, the springing of 
which will be noticed in the illustration. The spaces 
between the arches and the circular dome are decorated 
in high relief seulpture, which is emblematic of events 
in the life of General Grant. 

Directly beneath the dome and in the center of the 
main floor is a circular opening, through which the visi- 
tor can look down into the erypt, in which is placed the 
massive granite sareophagus containing the body. The 
crypt proper consists of an open circular space within 
which isa plain raised square granite platform upon one 
side of which rests the sarcophagus. The other side is 
reserved for asimilar sarcophagus which will receive the 
body of Mrs. Grant,the General having expressed a wish 
that she should rest at his side. The circular space is 
inclosed by a low wall of marble, fro:n which rise the 
massive marble columns which carry the ceilings and 
entablature, and behind these is the circular passage 
from which our photograph of the sarcophagus was 
taken. 

Such is the Grant Memorial. Within as well as with- 
out, the design and details of this truly magnificent 
mausoleum are marked by an absence of all pretense 
and an unvarying directness and simplicity which 
form in themselves a fitting epitaph to the man who 








sleeps within. 





alone showed that there had been con 
demned, as unfit for food, 22,356 cattle, 
2,837 calves, 13,225 sheep, and 50,981 
hogs, making a total of 89,399 aniwals. 
These were marked with a condem- 
nation tag, while those that passed 
muster had a tag showing that fact. 

In regard to the 23,275,739 inspee- 
tions at or for official abattoirs, it is 
noted that these represent nearly the 
same number of animals; but as to the 
12,641,740 inspected elsewhere there 
must doubtless be some deductic: 
the inspection is made at the 
and the animals may change 
several times, being weighed o 
occasion, and thus must pass the in- 
spector more than cnee. But the total 
of different animals inspected must 
still be enormous. 

Among the animals examined the 
highest ratio of condemnations was in 
the calves, nearly one in a hundred. 
The sheep represented only a'« ut one 
in 500, the hogs about one in 400, aud 
the cattle about one in 360. 

There was a heavy falling off in th 
exports of animals for the last fiscal 
year, and that makes the increase in 
the number of inspections the tuore 
noteworthy. The exports of microscopically inspected 
pork fell off from 45,094,598 pounds to 22,900,880. But it 
should be observed that the preceding year had been 
an unusually heavy pork export year, and besides, 
there has been an intentional discouraging of micro- 
scopical work for countries not requiring that form of 
inspection, on account of the expense. The number 
of microscopic inspections the previous year had been 
1,910,415, whereas last year it was only 979,880; still 
it cost $60,486. 

It takes almost a regiment of 
spectors, taggers, clerks, microscopists, and laborers, 
todo all the work. There are examinations of imported 
as well as exported animals, and there are experiments 
on animals relating to their diseases. The expense 
of ante mortem inspections is put at $341,456, or a little 
less than one cent each, while the total disbursements 
of the Bureau of Animal Industry were nearly $600,000. 
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ProF. ALFRED M. MAYER, of Stevens Institute, gives 
in the American Journal of Science the results of a series 
of experiments with disks and rings of various kinds of 
metal floating on water. He refutes the theory that 
such floating metals must be reased, shows their break- 
ing weight on the water when loaded, and the shape 
of the water surface, and deduces by methods of his 
own the values of the surface tension, which agree very 
closely with those determined by other physicists. 
Many interesting experiments are shown, as, for ex 
ample, that a glass rod recently drawn out ina spirit 
plane and just cold sinks in water; after a freshly 
made glass rod has remained exposed for about fifteen 
minutes to the air, it floats; and if it has just sunk in 
water and is withdrawn, wiped dry, and exposed to the 
air from ten to fifteen minutes, it will float. 
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TRIAL OF SIDE AND DECK ARMOR FOR THE UNITED 
STATES BATTLESHIPS KEARSARGE AND KENTUCKY. 
It is gratifying to note that the Harveyized armor 

plate which is being manufactured for the United 

States Navy continues to show in a high degree the 

qualities of hardness and toughness for which the re 

forged plates are fa:nous 

The accompanying engraving was made from a pho | 
tograph of a_ test 
plate which was re 
cently fired at with 

a ten inch gun atthe 

Naval Proving 

Ground, Indian 

Head. The plate was 

one of a set of face 

hardened reforged, 
nickel steel 
which is being fur 


plates, 


uished by the Carne 
gie Steel Company 
for the side armor of 
the Kearsarge. It 
measured 74¢ feet in 
height and 16 feet in 
width and tapered 
from a thickness of 
1644 inches to 8% 
inches The plate 
was set up with the 
thick edge of the 
plate down and the 
outer surface verti- 
eal, the center of the 
plate being normal 
with the line of fire. 
it was backed with 
12 inches of oak and 
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and the lead washers of the third and fourth bolts‘of | of impact, they are justly considered to be of very fine 


the same row were sheared off. The excellent be- 
havior of this plate resulted in the acceptance of the 
group of armor which it represented. 

We have also received interesting particulars of the 
ballistic test of two protective deck plates, 14 inches in 


| thickness, manufactured by the same company. They 
represented a group of plates which will form the protec- | 


quality. 

The importance of such deck armor can searcely be 
over-estimated. The flat irajectory of modern shells, 
due to their high velocity, will insure that the angle of 
impact, when they strike the protective deck, will be 
comparatively small. The chance of the shell being 
deflected is further increased by the arrangement of 
coal bunkers above 
the armor belt and 











‘¢ inch skin plates 
The plate was secur 
ed to the structure 
by six holding-in 
bolts, and the dis 
tance between gun 
and plate was 334 feet. In the first round a Car- 
penter shot weighing 500 pounds was fired from a 
10 inch breech loading rifle. The striking velocity 
was 1,293 feet a second and the striking energy 5,802 
foot tons 

The projectile struck the plate at the point marked 
No. 1 in the engraving and stnashed to pieces, the head 
Fifty-nine frag- 
ments in all, weighing 78 pounds, were picked up in 
The effect upon the plate was 
slight and very local. The backing was uninjured and 
there was no apperent effect on the skin plates. The 
estimated penetration was four inches. The diameter 
of the splash was i0 inches and of the flaking 14 inches. 
The plate where it was flaked seemed to be of very fine 
quality. The plate was then attacked with a 10 inch 
Wheeler - Sterling armor-piercing projectile, weighing 
which 


of the shot remaining in the plate. 


front of the plate 





500 pounds, 


TEST OF FACE-HARDENED NICKEL STEEL SIDE ARMOR FOR THE KEARSARGE. 


Shot No. 1.—Weight, 500 pounds ; velocity, 1,293 foot seconds ; penetration, 4 inches. 
Shot No. 2.— . “ 500 - - 1,850 “ ” a 9 


tive deck of the United States battleships Kearsarge 
and Kentucky. 

The plates were clamped at the ends without back- 
ing, and were set up in such a position as to make an 
angle of about 7° between them and the line of fire. A 
6 inch gun, firing an armor-piercing shell weighing 100 
pounds, was used, and the shel) was delivered with a 
striking velocity of about 1,800 feet a second. 

The first shot made a gouge inthe plate about 27 
inches long and dished it to the depth of about 3 
inches. The shell was thrown off and was broken into 
a number of pieces, and the bulge at the back of the 
plate was uncracked. The result of the test of the 
second plate was similar to that of the first, except that 
the back bulge was slightly cracked. In this round, 
also, the shell was badly broken up. As neither plate 





showed any injury other than the gouge at the point 


in the wake of the 
boilers and machin- 
ery. 

——- eee —— 
The Largest Auto- 

mobile. 

This is claimed by 
Australia, says the 
Popular Science. 
News. It was built 
in California, and 
some idea of its size 
may be gathered 
from the fact that it 
utilizes 75 horse 
power, an unheard 
of amount for this 
new form of vehicle. 
This particular car 
will travel between 
Coolgardie and the 
coast, and is intend- 
ed merely for goods, 
It will pull over 
rough roads two 
other wagons. Cool- 
gardie is 400 miles in 
the interior, and up 
to the present time 
all supplies for the 
men at the diggings 
“ have been trans- 

ported by the old 

wagon system, a 
wearisome task. It was considered impracticable and 
too expensive to construct a railway to Coolgardie, so 
the idea of a big motor car was hit upon. As water is 
searce on the road to Coolgardie, the steam is not 
exhausted into the air, but saved, reconverted into 
water, and again used. 

—— hit ee i rears ra 
HEAVY SHIPMENT OF ARMY CANNON. 

Probably the largest shipment of heavy sea coast, 
breech-loading, steel rifled cannon ever made at one 
time and place was successfully accomplished a few 
days since at the Watervliet Arsenal, near Troy, and 
the guns, forty-six in number, are now lying at the 
government proving ground, at Sandy Hook, await- 
ing {their proof test of five full service rounds each 
before mounting in fortifications. 

The contract for the transportation of the guns was 
awarded to the 
Chapman Derrick 
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was of extreme hard 
ness from the point 
to 14¢ inches in rear 
of the bourrelet. The 
striking velocity was 
1.850 feet a second 
and the striking en- 
ergy 11,877 foot tons. 

The projectile 
smashed on the 
plate, the head re- 
maining embedded. 
The projectile broke 
up much less than 
that of the first 
round thirty-two 
pieces being found 
in front of the plate, 
their total weight 
being 353 pounda, 
and the largest piece 
weighed 5344 pounds 

The estimated 
penetration was 9 
inches. The plate 
was dished at the 
edges of the flaking 
to about 44 inch be- 
low the general sur- 
face The backing 
was uninjured and 
the skin plates were 
slightly bulged out 
at the top edge, 
where the bolts were 
carried away in the 
previous round. The 
second armor bolt 
from the right edge 
in the 
Was carried away, 


center row 








HEAVY SHIPMENT OF ARMY CANNON. 


and Wrecking Com- 
pany, of New York, 
and the opening of 
navigation on the 
Hudson was marked 
by the arrival at 
Troy of the enorm- 
ous floating derrick 
Monareh. Arrange- 
ments had already 
been made for the 
prompt delivery of 
the guns at the ar- 
senal dock by means 
of a short line of rail- 
road extending from 
the shops and a steel 
platform car espe- 
cially built for the 
handling of the 
heaviest guns, The 
breech mechanisms 
were detached from 
the guns and sepa- 
rately boxed, and 
the highly finished 
interiors of the guns 
were protected at 
breech and muzzle 
by wooden tompions 
and lagging. 

As soon as the 
large barges provid- 
ed by the contrac- 
tors had arrived at 
the dock, they were 
carefully inspected 
by the officers of the 
post, and, the report 
being satisfactory, 























the loading of the guns was begun. The car was 
run into the center of the main gun shop, a building 
160 feet wide and nearly 1,000 feet long. A gun was 
then picked up by one of the large traveling cranes, 
gently lowered into a cradle prepared for it, and the 
loaded ear run rapidly down to the dock. ‘Here 
the gun was seized by the monster derrick and 
swung over the deck of the barge, upon which it 
was lowered and securely blocked, 
while the ear returned to the shop for 
another gun.. As fast as one barge was 
loaded it was towed aside and another 
took its place. When al the barges 
had been thus loaded there were still 
left five 12 inch rifles, which were 
placed upon the deck of the derrick 
itself. The boom of this derrick ‘is a 
steel built beam 90 feet long and weighs 
70 tons, so that as it swung clear 
across the barge and over the dock, 
and lifted a gun weighing 116,000 
pounds, the list of the float was con- 
siderable, but this occasioned no 
trouble or uneasiness to the experi- 
enced handlers. 

This shipment comprised forty-six 
guns, as follows: Fifteen 8 inch rifles 
of 32,480 pounds each, nineteen 10 inch 
rifles of 67,200 pounds each, and twelve 
12 inch rifles of 116,480 pounds each. 
The total weight of these guns is con- 
siderably over 3,000,000 pounds, and 
their total value or actual cost is about 
a inillion and a half dollars. 

The guns are of steel throughout and 
of the best American make, which is 
carefully inspected and tested by the 
ordnance officers at. various stages of 
wanufacture. ‘Each gun consists of a 
steel tube the full length of the gun 
(about 36 feet in the ease of the 12 inch), 
over which is fitted a second tube 


RIBBON PHOTOGRAPHY-A NEW 


Scientific American. 






CAMERA. 


pounds, giving a calculated penetration in solid steel 
of 32 inches at.1,000 yards. It is not Sd that 
any vessel can be built which will successfill¥ resist 
the terrible impact of such a projectile hurled against 
it with a velocity of nearly 2,000 feet per second. 
‘acetate alipsliai inated 
Simple Lawn Ornamertation, 


The early flowering crocus, with its brilliant blossoms, 
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A NOVEL CHRONOPHOTOGRAPHIC CAMERA. 

Since the introduction of ribbon photography, by 
means of which successive pictures are rapidly made of 
moving objects upon a long ribbon or strip of sensitized 
film, various devices have been invented, some com 
plicated and others very simple, for the production of 
the pictures and the manipulation of the picture rib 
bon. 

In the large engraving is illustrated quite a novel 
camera, the invention of G. Francis Jenkins, for mak 
ing accurately the continuous series of pictures. In 
stead of using a rotary disk shutter with radial aper- 
tures and a fixed lens, this camera has a single open 
ing in the front, the size of the aperture being regu- 
lated at its rear end by a diaphragm disk having ra- 
dial slots cut therein of varying widths. The operator 
is thereby enabled to govern the amount of light ad 
mitted to the lenses according to the subject to be pho 
tographed and the length of exposure desired. This 
disk is rotated by hand on its axis like an ordinary 
stop in a wide angle lens. 

Back of the diaphragm disk is observed the battery 
of lenses, each of the same focus, arranged in a circle, 
adjoining each other upon a rotating disk, the axis of 
which extends rearward, terminating in a bevel gear 
wheel, which meshes into a side bevel gear wheel, fixed 
upon the upper shaft, suitably geared to the main driv- 
ingshaft. The main shaft may be operated by a crank 
on the outside’ of the box, by hand or by any suita- 
ble motor like a spring. The sensitized celluloid per 
forated ribbon film will be noticed passing downward 
near the front end of the camera in front of the ex- 
posure tension plate, the square aperture in which is 
exactly in line with the front aperture in the box 
From this point the film, after exposure, passes down 
ward between the sprocket wheel and pressure roller to 
the winding reel in the rear end of the camera, whic): 
is rotated by belt connection toa pulley on the upper 
shaft, and takes up the film ribbon as rapidiy as it is 
exposed. The feed roll for the supply of fresh film is 
not shown, but may be located in the rear of the 
camera over the winding reel. 

The operation may now be readily 
understood ; to obtain successive pic 
tures of a particular cbject, the camera 
is placed on a stand or tripod, the 
crank on the outside is then rotated, 
which causes the film to travel down 
ward continuously, with exactly the 
same speed that the ienses rotate, so 
that at every fraction of a second that 
it takes for each lens to pass behind 
the camera aperture, an impression of 
light is made on the downwardly mov- 
ing film, and as they (the lenses and 
film) both move in unison, it 
that a sharp picture must be the re 
sult, while the brilliancy of the illu 
mination is at its maximum. The 
camera can be carried about as readily 
as any other camera, and in practice 
it is found the motion of the hand- 
operated crank is sufficiently uniform 
to permit of the proper reproduction 
of motion by the positive pictures when 
projected on the screen. 

The other illustrations show the me 
thod of printing the positive ribbon 
pictures from the negative by means 
of artificial light, aiso designed by M1 
Jenkins. 
on suitable upright standards holding 
respectively the sensitive ribbon film 
and the negative film. The flim from 
the negative supply reel carried 
along over the sensitive film reel and 
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it consists of reels supported 
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called the jacket, which in turn is en- 
veloped by shorter tubes called hoops. 
lhe jacket and each successive layer of hoops are care- 
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and the lovely daffodils, beautiful as they are every- 


fully bored to a diameter less than that of the tube and | where, are never more attractive than when seen 
preceding layer of hoops. They are then expanded by | among the grass along a wood border, or judiciously 


beat until they can readily be slipped into their correct 
Position, so that in the process of cooling the various 
Parts of the gun are bound together with enormous 
power. The exteriors of the guns are then smoothly 
turned in large lathes and the breech mechanisms, 
“finished like a watch,” are accurately fitted. 


‘he 8 inch rifle fires a steel projectile of 300 pounds | 


with a charge of 125 pounds of powder; giving a pene- 
‘raion in steel armor of 14 inches at 1,000 yards ; the 10 
‘uch rite discharges a steel projectile of 575 pounds with 
~) pounds of powder, and gives a penetration in steel 
' |S inches; and the 12 inch gun is served witlra steel 
‘Jectile 4 feet long, weighing 1,000 pounds, and with 
iarge of 500 pounds of powder gives a penetration 
~) inches in solid steel. The extreme range of these 
‘Jectiles is from ten to twelve miles, 
Owerful as are these weapons, they are to be follow- 
shortly by immensely more powerful ones, and 
parations are now in progress at the arsenal for the 
‘“nufaeture of a 16 inch breech-loading fifle of 125 
‘is, which will be served with a charge of 1,000 
‘unds of powder and a steel projectile of . 2,300 
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|seattered in irregular locations about a lawn. It is 
| better that they should not, be seen in every direction 


as one looks over a lawn, giving an idea of monotonous 
planting, but in groups or stretches with intervals or 
|reaches of grass between. Thus scattered they furnish 
|individual flowers for our gratification and make a 
charming picture in the 
| distance. Some varieties 
of these flowers will grow 
persistently and increase 
from year to year, while 
alinost any of them will 
bloom for a season or two. 
They like well-drained 
meadows which are covered 
with snow most of the win- 
ter. They ripen before the 
| gtass is fit for mowing, 
|working trifling harm to 
the hay erop and yielding 
a harvest of beauty that is 
exquisitely satisfying. 
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both pass in contact, in continuous mo 
tion, under an exposing cham ber ijlum 
nated by white light, either incandescent electric light 
or a Welsbach gas light, thence over the toothed 
sprocket driving wheel to the winding reels, the ex 
posed film being wound first. It will be noticed that 


the reels are interchangeable, hence to make duplicate 









THE PRINTING DEVICE. 
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copies it is only necessary to remove the negative spool 
from the winding up end to the supply spool standard 
of the apparatus and begin over again. The perfora- 
tions in the edges of the film are of specially square 
shape and give the square sprocket teeth of the pro- 
pelling pulley a better pull on the film. The teeth pass 
through the perforations of both films, causing both to 
move exactly the same and at all times to keep in per- 
feet register. The speed of the film passing under the 
exposing chamber must be uniform, and this is ob- 
tained by propelling the sprocket wheel by an electric 
motor or by a spring motor. The electric motor is seen 
behind the light chamber in the larger of the two en- 
gravings. The axle of the motor has worm gear operat- 
ing a cog wheel on the main shaft. The V shaped 
elastic band holds the frame (in which is a ground glass) 
in contact with the films, producing a sort of tension on 
the film. ‘To the left of the light chamber is a supple- 
mentary tension, adjusted by screw puts, as shown. 

Referring to the diagram illustration will be seen 
two slotted diaphragm cards. These are placed over 
the ground glass just mentioned, at the bottom of the 
light chamber, and are for the purpose of regulating 
the amount of light that acts on the negative. . If the 
negative film, as a whole, should be thin, then the 
ecard with the narrow slot is used, which allows a 
shorter exposure to be made, as the negative and film 
are passed under it. If the negative is full of density, 
then the narrow card is removed and the wider slotted 
eard substituted, which allows a larger volume of light 
to act upon the negative film. The exposed film is 
wound around Jarge open reels from its spool, and de- 
veloped by passing through troughs of developer so- 
lutions 

The necessity of providing apparatus to quickly re- 
produce positive impressions from the negative ribbon 
films is one of the reasons why this simple device was 
invented, and its novelty consists in the fact that the 
film moves continuously under a uniform source of 
light without any intermittent motion or the use of 
shutters. The operation of exposing the film is carried 
on in a room illuminated by the usual ruby red light. 

—-> <--> = 
National Academy of Sciences, 
WASHINGTON MEETING. 
BY WILLIAM &. HALE. 

The meeting of the National Academy of Sciences, 
held at the Swithsonian Institution, April 20-22, was 
attended by over thirty members, or about one-third 
of the entire membership; the president, Prof. Wolcott 
Gibbs, mm the chair. 

The business transacted included the election of 
Asaph Hall as vice-president, in place of F. A. Walker, 
deceased; of Ira Remzen as home secretary, in place of 
Prof. Hall, promoted; and of Alexander Graham Bell as 
treasurer, in place of Dr. Billings, resigned. Additional 
members of the council elected were: H. P. Bowditch, 
G. J. Brush, J. 8. Billings, O. C. Marsh, Simon New- 
eomb and Arnold Hague. 

New members elected are: William H. Dall, of Wash- 
ington; Frank A. Gooch, of New Haven; Charles 8. 
Minot, of Boston; and EdwardW. Morley, of Cleveland. 

Only fourteen papers were read, and five of that 
number were obituaries, viz., of G. Brown Goode, by 
S. P. Langley; of Thomas L. Casey, by H. P. Abbot; 
of Charles E. Brown-Sequard, by H. P. Bowditch 
(read by title); of Hubert A. Newton, by J. W. Gibbs, 
read in his absence by A. W. Wright; and of George H. 
Cook, by G. K. Gilbert. 

The scientific papers were ‘‘The Influence of Envi- 
ronment upon the Biological Processes of the Various 
Members of the Colon Group of Bacilli,” an experi- 
mental study by AdelaideWard Peckham, M. D.(present- 
ed by J. 8. Billings); On the Energy Involved in Recent 
Earthquakes,” by T. C. Mendenhall; “On a Ring Pen- 
dulam for Abselate Determinations of Gravity,” by 
r. C. Mendenhall and A. S. Kimball; ‘‘On the Varia- 
tion of Latitude,” by 8. C. Chandler; “ Variation of 
Latitude and Constant of Aberration from Observa- 
tions at Columbia University,” by J. K. Rees, H. Ja- 
eoby and H. 5S. Davis (presented by 8. C. Chandler); 
“The Position of the Tarsiids and Relationship to the 
Phylogeny of Man,” by Theodore Gill; “‘A New Har- 
monic Analyzer,” by A. A. Michelson and 8. W. Strat- 
ton; ‘On Recent Borings in Coral Reefs,” by Alexan- 
der Agassiz; ‘‘ Notes of Experiments upon the Roent- 
gen Rays,” by A. W. Wright. 

Tu the last named paper, Prof. Wright gave results 
of his experiments which seem to confirm the theory 
that these rays are not refrangible. By using fat 
plates of glass instead of prisms, he obviated the effect 
of the thicker part of the prism on the rays, which, by 
absorbing them, gives the appearance of a negative 
index of refraction. Beside the plate of glass he placed 
a crystal of Iceland spar, without obtaining evidence 
vitber of refraction or of polarization. In another series 
of experiments he employed means to obtain a thin ray 
and to pass it between the poles of a powerfal magnet, 
and afterward reversed the poles, but without induc- 
ing any perceptible change in the direction of the ray. 
The most interesting point in his experiments has been 
wade within a few days and is not yet fully verified ; 
but in using a sereen of platinum wires he observed 
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that the screen caused a faint dark line to appear, 
which may correspond to the interference lines in the 
spectrum. If so, this would indicate that these rays 
can be diffracted, even if they are not capable of re- 
fraction. 

The next meeting of the Academy will be held at 
Boston, on November 16 next. 








SLOW SPEED CABLE CAR GRIP FOR USE ON CURVES. 

The cable car system of traction is at a great disad- 

vantage wherever it is necessary to put in any sharp 

curves on the line of the road. The construction of the 

ordinary form of cable car grip is such that, if a stop is 

made in the middle ofja curve, and the cable is released, 

it will leave the grip and spring toward the center of the 

curve. Henee, in order to traverse a curve, the gripman 

takes a firm hold on the eable and swings around on to 

the next tangent 

at full speed. 

That there is dan- 

ger in such a prac- 

tice goes without 

saying, and on 

. such a line as the 

Broadway cable 

road, New York, 

the risk becomes 

unbearable. The 

most troublesome 

curve on this road 

is one which leads 

at Fourteenth 

Street from 

-B Broadway into 

Union Square. 

Fourteenth Street 

is one of the busi- 

1 Z Bie est thoroughfares 

Fig, i.—Cable released Fro.2.—“Tripping” the in the city, and 

bat held in place by cable. its proximity to 

aot, the shopping dis- 

trict causes a large 

part of the pedestrian traffic to consist of women and 

children, who are continuously passing across the double 

tracks of the Broadway cable line at a point near the 

center of the curve. When it is borne in mind that the 

ears run under ten seconds’ headway in the busiest 

hours of the day, the danger to pedestrians at this 
point can be realized. 

Various plans have been proposed by which to meet 
the difficulty, all of which were more or less objection- 
able, for the reason that they involved either the ap- 
propriation or disfigurement of a part of Union Square 
grounds. It was proposed to carry the tracks directly 
across the square at street level or beneath it by means 
of atunnel. Another suggestion involved cutting off 
the corner of the block at Fourteenth Street and Broad- 
way, or carrying the tracks through the block by 
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Fig. 3.-PERSPECTIVE VIEW OF GRIP WITH RETAINING 
HOOKS ATTACHED. 


means of an areade cut bodily out of the buildings. 
It will be seen that all of these plans aimed at one 
thing—the elimination of the sharp curve at Fourteenth 
Street—and that they all took it for granted that the 
mechanical difficulties connected with the grip and 
cable were unsurmountable. 

The solution of the difficulty, however, has come in 
the shape of a very simple mechanical contrivance, 
which is so easily applied and operated as to cause sur- 
prise that it was never thought of when the cable grip 
was first designed. By reference to the engravings it 
will be seen to consist of nothing more than a couple of 
loose hooks, H H, which keep the cable in the grip 
when the upper jaw, B, is raised to release the cable. 

The grip consists of a lower fixed jaw, C, and an 
upper movable jaw, B. The lower jaw is rigidly at- 
tached to a crosshead on the track frame by means of 
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two vertical shanks of plate steel, M M, and is always 
earried at a fixed level. The upper jaw, B; is carried 
by a shank, L, which is raised or depressed by the 
actiou of levers attached to the crosshead and operated 
by the gripman. The jaws are each provided with two 
longitudinal grooves, so that the cable may be taken 
up on either side of the grip. When the car is station- 
ary the cable runs in the groove in the lower jaw, and 
the car is started by depressing the upper jaw and 
gripping the cable, the speed of the car being regu- 
lated by the pressure of the grip. At full speed the 
eable is held perfectly stationary in the grip, and at 
slower speeds it is allowed to slip somewhat, the car 
being earried along by the friction between the jaws 
and the cable. 

The cable is thrown out of the grip altogether, or 
“tripped,” by raising a couple of wedges (shown in 
Fig. 2), which are carried by links, R, bracket, P, and 
the two plates, E E, and are operated by a separate 
lever on the car. The plates, E E, are provided with 
stops which, as the plates are lifted, enguge the shank, 
L, and raise the top jaw, B, to the position shown in 
Fig. 2. 

The trouble with the old form of grip wa. that when 
B was raised on a curve the cable would spring out to 
the inside of the curve and be “ lost.” To remedy this 
the hooks, H H, whose cross section conforms to that 
of the jaw, B, are hung by links, G, to the jaw near its 
ends, and have a slightly larger vertical movement than 
the jaw. When the latter is raised sufficiently to re- 
‘lease the cable, the hooks, H, remain down in place and 
keep the cable from springing sideways out of the 
grooves. This position is shown in Fig.1. If B be 
raised still farther, as in “tripping” the cable, a swell- 
ing upon the jaw just below the link, G, serves to raise 
the link and carry the hook clear of the cable. 

It will thus be seen that this very simple device en- 
ables the speed and stopping and starting of the car to 
be controlled with as much certainty on a sharp curve 
ason a tangent, and we are informed by Chief Engineer 
Pearson that the thirty cars which have already been 
equipped with it are giving the greatest satisfaction. 

———————>+ 0+ 
Artificial Fuel, 


Eggette or ovoid fuel, in distinction from briquettes, 
says the English journal Machinery, may be considered 
somewhat of a luxury for domestic use, similar to that 
which anthracite coal bears to bituminous. In Europe, 
the convenience of the fuel for the furnace was not so 
much considered as the ability to produce a fuel which 
was cheapest and best suited for handling, storage, and 
transportation. Much greater stress than in America 
was laid on the thorough preparation of the coal, on 
the quality of the pitch or binding material used, and 
on the size of the blocks giving the greatest economy 
in manufacture and handling. 

The systems of preparing the coal for coking and 
briquetting, by washing and jigging, originated in 
Europe and have there been long practiced to such an 
extent that almost throughout the whole of the Conti- 
nent coke can be guaranteed to contain only a certain 
per cent ofash. This difference in the art of washing 
fine coals may to some extent account for the slow pro- 
gress made in the manufacture of briquettes in America. 

Statistics show that the production of briquettes in 
1893 was as follows : 








FR d sce cccccvcccccccccccccccescccoseeceseooce 1,750,000 tons. 
Bi nsb cen cdescccscocccccccocccsoccccszacccesecs 1,200,000 “* 
aE So Aneagohs<s+-0006G0550e0dseees 0cbess 850,000 “ 
Sh... ckaSie Genad beep soegebebestseesasess 250,000 “ 
Ge dcccccccecsee dccscenesveccesesecccceed™ 1,230,000 “ 
ERD cio convde s cequeendes coccnddnthsoenmecens 500,000 “* 
Sr ideanccodstebestsenseqshe © stan tennssatne 100,000“ 
EE Occ cccccseccs occ. coceseceseececs 10,000 “ 
PEE ns bec bcn dbs apbccnsscececete cage. ccveet 100,000 * 
China, India, and Canada................0..-ce0e00 180,000 “ 


The proper mechanical preparation of the coal goes 
far toward making the briquetting of an otherwise 
waste of coal successful and profitable. That the 
thorough washing or freeing from all slate and other 
impurities is one of the chief factors in determining the 
value of the product is obvious, since the value of the 
fuel depends mainly on its freedom from ash, or the 
amount of available combustible matter it contains. 
This is especially important where the fuel is to be 
transported and an extra cost is added for handling 
and transportation. 

. The Pneumatic Mortar Carriage. 

Recent tests of the pneumatic mortar carriage, of 
which we gave an illustrated description in our issue of 
January 2, have demonstrated its ability to be fired 
through an abnormally large are of elevation. Owing 
to the fact that the recoil cylinders are at all times in 
line with the bore of the gun, it can be fired from 2° 
depression to 75° elevation—a distinct advantage over 
the common form of hydraulic carriage, which is pro- 
vided with a fixed recoil cylinder placed at a certain 
angle, and has a limited range between 48° and 65° of 
elevation. The construction of the pneumatic carriage 
allows the gun to be mounted nearer to the surface of 
the ground than is usual, and its manipulation is ren- 
dered proportionately easy. 
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AN IMPROVED STEAM ENGINE. 

.» accompanying illustration represents a durable, 
‘e, and comparatively inexpensive engine, in 
1, two eylinders are arranged side by side and 
their piston rods connected to a common crank 
+ The improvement has been patented (letters 
ut No, 571,034), and is being introduced by Col. 
|<, Blanchard, of Helena, Mont. The engine has no 
, center, and its rotary valves are arranged to so 
.ff and cut in the steam that a volume of one full 

. will always be exerted on a piston, and when the 
k ison the quarter, giving the greatest leverage, 
re being no pressure exerted and energy lost when 
-ank ison the center. Fig. 2 is a detail sectional 
. of one of the steam valves and connections, show- 
means for a quick exhaust, and Fig. 3 is an inverted 

. view of the valve. The cranks are placed at an 
e of ninety degrees to each other, and one is pre- 
ily arranged directly on the shaft while 
other is on the fly wheel, the steam chest 
» midway of the cylinders. In the bot- 

_ of the steam chest is a base plate which 
-es as a seat for the rotary valves, which 
.olve above groups of ports in each end of 
steam chest, the ports being arranged in 
irs and eonnected with channels or leads 
which deliver into the end portions of the 
¢\linders, there being also ports connected 
with channels which lead to the exhaust 
pipe. The valves have each a constant and 
steady motion in one direction} ‘although 
moving opposite to each other, but by means 
of a forked shifting lever the engine may be 
easily and instantly reversed. Each ecylin- 
der begins to take steam when the crank 
arm is at an angle of about forty-five degrees 
off dead center, but one cylinder being in 
power at a time, and remaining in power 
while the erank arm is passing through an 
arc of about ninety degrees, when steam is shut off 
from the first eylinder and admitted to the other cylin- 
der, each cylinder using the steam expansively in fin- 
ishing its stroke. The same power continuously ap- 
plied by the cylinders alternately to the same leverage, 
i.e, top and bottom quarters of the wheel, results ina 
uniform tarning movement through the entire revolu- 
tion and is designed to afford a gain in leverage of thirty- 


iawn i ee 










Scientific American. 


on the dead centers, which actual tests are said to show 
to be as much more. The steam supply is very nicely and 
automatically regulated by the governor, which is sub- 
stantially like the ordinary ball governor, but it is ap- 
plied to the controlling valve in a different way. Its 
swinging arms are connected by short arms with a 
sliding sleeve on the governor shaft, this sleeve being 
secured to an angle lever pivotally connected by a link 
with a crank on a shaft at one side of the steam chest, 
and having arms connected with the slide valves. In 
case anything breaks, the steam is entirely shut off, 
thus stopping the engine. 


The Antiquity of the Steel Square, 
The author of “The Steel Square and Its Uses” 
speaks of the antiquity of that useful tool as follows : 
“Pliny says that Theodorus, a Greek of Samos, 
invented the square and level, but this cannot be, 
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BLANCHARD’S DUPLEX STEAM ENGINE. 


for the square figures in the represented designs of the 
Tower of Babel, one of the earliest known structures. 
The city of Babylon was a perfect square, and the 
bricks used in its buildings and walls were square ; so 
probably were those in Babel. Now, to form squares 
correctly, and to introduce them in endless combination 
into buildings, it needed a guiding instrument of some 
kind. So the square, as a constructive tool, came into 
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it is said to have been found represented. There are 
pictures and sculptures from the ruins of Thebes in 
Egypt showing the square in the hands of the artisan. 
Evidences of its use are also to’be seen in ruins in India, 
which are thought by some to antedate those found 
in Egypt. Among the ruins of the Aztees, or the 
people before them, in Peru and Brazil, it has also been 
found ; and though tools of stone and flint, such as 
axes, hatchets, hammers, ete., were the first used by 
primitive man in these ruins that date back beyord 
history, the square is found, and specimens may be 
seen in the British Museum. The square was regarded 
by the ancients as a symbol of completeness. Simonides 
speaks of a man square as to his hands, feet, and 
his mind, ete. Aristotle uses a similar expression.” 
It now transpires that the square was known and used 
by the ancient Babylonians, as far back as 9,000 years 
before Christ, if we are to place any confidence in the 
recent discoveries made at Nippur by Ameri- 
cans who are making excavations at that 
ancient city. 

a eee Oe ee: 
Protective Spectacies for Workmen, 
Injury to the eyes by dust, sparks, flying 

splinters, and stones is by no means rare, 
and only imperfectly prevented by the ordi- 
nary spectacles. These are made either of 
wire gauze, and are then so dark that the 
men cannot help taking them off occasion- 
ally, or of glass. The latter are not liked, 
says Stone. A cold draught makes them 
dim, and the grimy hands are not suited for 
cleaning them. They are destroyed by heavy 
blows, moreover, and themselves give dan- 
gerous splinters, and the side fraines have to 
be pressed close against the cheeks, so that 
ventilation is stopped, and the men complain 
about hot eyes. Dr. Thomalia, of one of the 
Berlin accidefit wards, has devised a specta- 
cle made of Schering’s gelatoid, an elastic perfectly 
transparent material, which can be hardened in aiy!- 
acetate. If really broken by flying pieces, the mass does 
not splinter. Ventilation is effected through oblique 
perforations, through which under exceptionally un- 
lucky circumstances only a splinter or dust particle 
might find its way. The gelatoid does not condense 
moisture on its surface, and does not become so hot as 


seven per cent besides the 











RECENTLY PATENTED INVENTIONS. 
Mechanical. 


PREVENTING END MoTION IN SHAFTS, 
erc,—Joseph Himes, Port Blakely, Washington. To 
prevent longitudinal movement in either direction of 
shafting and spindles, this invention provides that a 
journal portion of the shaft or spindle shall have a 
swelled portion in the form of two integral cone frus- 
tums, and that to these shall be applied, at the bearings, 
coniform sleeves, in pairs, slidably connected by a tongue 
and groove, permitting their longitudinal adjustment, 
but preventing the rotative movement of either sleeve. 
The device may be applied in connection with a support- 
ing step block for a vertical shaft, or in an end or other 
bearing for a horizontal shaft. Two patents have been 
granted the inventor on this invention, one relating 
more particularly to a bearing for continuous horizontal 
shafts. 


Pump.—Elmo G. Harris, Rolla, Mo. 
This pump is arranged to be economically worked by 
compressed air, and is more especially designed for rais- 
ing water in mines or delivering water in a water delivery 
system. The pump has two closed pumping chambers 
with bottom pipe connections for admitting and discharg- 
ing water and top connections for admitting and dis- 
charging air, a shifting valve or switch forming a part 
of the connections from the inlet and discharge pipes 
of the air compressors to the pamping chambers, there 
being also an operating mechanism for the shifting 
valve. 

CLEANING TEXTILE FrsBErs. — Louis 
Drach, Buhl, Germany. From the cops, or from the 
reel carrying the yarn, the threads pass through thread 
guides and over a rod to the cleaning device, as provided 
by this invention, which comprises adjustable jaws with 
teeth in a zigzag path for the thread, mounted on a piv- 
oted support connected with a lever whose free end is 
connected with the thread guide board, whereby, when 
the board is raised and Jowered to distribute the coils of 
‘tread upon the bobbin, the cleaning device is also 
raised and lowered by the lever, and the angle of inclina- 
‘on of the threads and their tension is maintained. 


HAMMOCK MAKING MAcHINE.—Ignacio 
Basulto, New York City. This machine comprises a 
“ries of needles or bars around which the thread is 
wound by suitable movable guides, there being mechan- 


‘ucs-feeding bars as the complete fabric has rows of 
meshes, and various patterns may be produced by 
“sing cylinders with cam grooves of different shapes, 





Agriculturai, 


Oxton ToppER.— Arba E. Vrooman, 
“hur, North Dakota, and Warren F, Vrooman, Madi- 
“0, Ohio, To quickly remove the 


gain by not being in power 











use. Among the ruins of Babylon, Nineveh, and Petra 





glass near an open fire. 


It does not catch fire. 








extending along one side of the trough, and there being a 


connection between, the roller driving device and the 
finger carrying bar. The rollers engage the tops to pull 
them from the vegetables, the latter being discharged in 
good condition, while the tops and clinging dirt and 
dust accumulate beneath the machine. 

Corn HuskER.— Marcus W. Bailey, 
Woodhall, Mi. A hnasking glove provided by this in- 
ventor has a finger cap, a finger band, a hinged connec- 
tion between the sides of the band and the finger cap and 
a flexible connection between their frouts, there being 
also a point onthe top edge of the finger cap and a 
rigid thumb ferrule with a flange extending above its 
upper surface. Ample provision is made for ventilation 
in the glove, by means of which the corn may be husked 
cleanly and quickly, without unduly tiring the operator. 


Stump PutierR.—Edgar Nelson, 8t. 
Mary’s, Ohio. A simple and forcefu) means for applying 
power is described in this invention, applicable for pull- 
ing stumps and other purposes, the device being a part 
of the anchor or connecting means, by which the strain 
may be released when desired, and the slack partially 
taken up before commencing the pull, The tension 
draught device bas an interposed slack member consist- 
ing of a long link with S-shaped bar connecting its oppo- 
site sides, while a retaining device attached to the tension 
draught device is adapted to hold the ends of the slack 
member. 





Miscellaneous, 


BicycLE BRAKE.—Albert N. Godfrey, 
Port Townsend, Washington. Journaled in a hanger 
pivotally connected by a link with the front frame fork 
is a pulley with slightly concave rim covered with vul- 
canized rubber, to bear on the bicycle tire, the ends of 
the priley being coniform and being journaled in verti- 
cal slots in concave-shaped shoes on the inside of the 
hanger. Extending up from the hanger is a pusher 
bar connected with a brake-actuating lever whose free 
end extends near the handle bar at one side. A spring 
holds the brake pulley normally away from the wheel, 
but by a slight movement of the brake lever the brake 
pulley is moved downward, inducing frictional resistance 
between its coniform ends and the inside shoes of the 
hanger at the same time that a graduated resistance 
takes place between the pulley and the wheel of the bi- 
cycle, 

RuppER For Boats.—Levi M. Thomas, 
Punta Gorda, Fla, The rudder stock, according to this 
invention, is connected by a brace with the upper por- 
tion of the rudder blade, and the lower portion of the 
latter is pivotally connected with the beat by a socketed 


- | plate on the skeg, anda plate on the rudder carrying a 


pin, Attached to the rear of the boat is a bearing for the 
rudder stock, consisting of a hinged clamp with adjust- 
able locking device. With this construction the rudder 
may be readily shipped and unshipped and the device 
is strong and simple. 

SEWING MAcHINE ROLLER BEARINGS. 
—William 8. Sutton, Belvidere, I]. The bearings pro- 
vided by this invention each consist of a cup movably 
held in a frame, a cone on a revoluble post projecting 
into the cup, a set of balls in the cup engaging the cone, 
and a threaded sleeve surrounding the revoluble post 





and acrewing in the frame with its inner end engaging 
the cup to, adjust the Jatter. .Any wear may thus be 
readily taken up, and the friction of the moving parts is 
reduced to a minimam. 


VALVE MECHANISM.—James A. Healy, 
Nashville, Tenn. For flushing devices, hydrants, etc., a 
valve mechanism is provided by this inventor that may 
be easily reached for repairs, hich will be self-closing, 
and in which leakage is reduced toa minimum. Ina 
discharge tank having a waste outlet Is a water receiving 
and discharging pipe with valve seat and valve in its 
lower end, a valve casing in the pipe havicg a valve and 
a waste outlet, and there being a connection between th's 
valve and the first valve. A stem extends upward from 
the waste outlet valve, a push rod having a cup-shaped 
lower end into which the stem extends, while a valve pipe 
surrounds the rod and a plug valve on the rod engages 
in a valve seat in the valve pipe. 


Frence.—Jawes W. Hawmett, Eureka, 
West Virginia. In wire fences this invention provides a 
peculiar construction and arrangement of a brace panel 
and a hillside post, to increase the strength and stiffness 
of the fence-and adapt it to firmly stand on a hillside, 
and also to be easily repaired, should it be weakened by 
caying or washing of the bank. The post has a slotted 
and wedge-shaped metal foot, and an angular surface 
bracket, with one end attached to the post and the other 
end slotted to receive anchorage pins, while a diagonal 
brace extend from the surface bracket to the post. 


Neck Yoxe.—John W. Harper, Hig- 
gins, Neb. The top of the outer end of the pole, ac- 
cording to this invention, has a roughened surface or an 
attached cogged plate,on which a curved cam plate 
with a cog surface is pivotally held by means of a loop 
extending beneath the pole, a crossbar at the upper ends 
of the loop forminy a pivot for the cam. Straps or rods 
extending through the center of the pole, and held in 
position by nuts, connect with the pole loop, and hold 
the cam in binding contact with the cogged plate on the 
pole, so that, whether the draft be forward or back, any 
slipping of the yoke is prevented. 


Fotpine Brp.—Israel A. Dodge, Fort 
Worth, Texas. A bed which can be cheaply made, and 
may be easily moved from place to place, is provided by 
this invention. the bed body having sliding handles and 
a hinged frame turning down to secure the bedding. 
Pivoted to the body are base legs which form a stop, and 
pivoted outer legs are connected by links with the base 
legs. When turned edgewise the bed takes up but small 
space for storage or shipment, and is light and easily 
handled and perfectly safe, requiring no dangerous 
weights or springs. 

Fotpine Brp.—George 8. Hastings, 
Long Island City, N. Y., and William W. Flagler, New 
York City. A multiple folding bed or stracture has been 
devised by these inventors, in which a number of beds 
may be folded to be out of the way, and with their backs 
against each other when not in use, in like manner to 
berths upon a vesse). The beds are pivoted at their rear 
ends in a frame, within which the beds fold one back of 
the other, the legs being pivotally connected with the 

bed near its outer side, while a supporting 
bar connects the legs and receives the outer portion of 
the lower bed. A weight is attached to the legs to assist 


in holding the beds in folded por ti 
nature of buuks may be quickly aud tm «pens! 
ed according to the construction pr: f 
vention. 


Bata Tus.—Jobn C. Lacy, Long 
View, Texas. A smal! portable or foot tab is, according 
to this invention, previded with a removable shield and 
seat capable of enlarying the size of the tub and of fur- 
nishing a rest for the person using it. The shield is 
crescent shaped and bent so that ite Jower edge may lie 
snugly against the upper edge of the tub, the upper odge 
of the shield extending outward and upward from the 
tub. The shicld aleo has a seat and a pocket on each 
side is held tin place by means of side clipe, while pivot- 
ed to its back are folding wire rod legs. 


PRESERVE JAR GRAPPLE. — Henry 
Gartelman, New York City. ‘To facilitate the handling 
of jars while filling them with preserves, etc., thie in 
ventor provides a device comprising two pivoted arme 
with bands of steel or other fiexible material secured wo 
the arms on opposite sides of the pivot, the bands being 
adapted to engage the periphera! surface of the jar. On 
the outer end of one of the arms is a foot to engage the 
bottom of the jar as it is clasped by the tool. The di- 
ameter of the bands may be readily increased for jars of 
different sizes, and, with this implement, jare and -their 
contents may be heated and then handled, und the 
cover fastened in place, without soilmg or scalding the 
hands. y 
Sarety Razor Sraor. — Albert L. 
Silberstein, New York City. This sirop has a epring- 
pressed casing fitted to slide on the strop bed, a blade 
holder journaled on the casing having a shaft carrying 
at its ends gear wheels, racks sliding on the sides of the 
casing being in mesh with the gear wheels. The ope- 
rator, by simply moving the racks forward and back 
ward, causes an automatic sliding of the catting edge of 
the razor blade over the holder, and also an automatic 
reversing of the strop at the end of each stroke. 


AsH SIFTER.—Chuarles A. Morse and 
George F. Shattuck, New York City. Ip 4 suitably con- 
structed casing adapted to receive in ite upper end the 
material to be sifted is a peak shaped screen, there being 
under the screen a hopper and «a chute discharging Into 
the ash pan. Coal and cinders rolling down the sides of 
the peak shaped screen are directed by deflectors upon 
other screens and carried in a zigzag course te a coal 
box, any ashes being separated and carried to the ash 
pan. The work of sepavating the ashes from the coal 
and cinders is thus automatically performed. 


GARMENT Prvn.-—Jennie McK. Secord, 
Rotterdam Junction, N. Y. This inventor has devised a 
fastening pin for hats and bonnets, or which may be 
used as a shaw! pin, or with other articles of apparel. It 
has a ringlike head, around cross bands of which are 
passed an elastic cord, forming separate runs of the 
cord, which also carries a block in which ir a recess to 
receive the point of the pin. After pushing the pin 
through the article the pin point keeper is placed over 
the point by stretching the cord. 

Nors.—Copies of any of the above patents will be 
furnished by Mann & Co. for 10 cents each. Please 





send name of the patentee, tide of invention, and date 
of this paper. d 
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The charge for tneerteon under this head is One Dollar a 
line for each imeertion ; about eight words to a line, 
Advertisements must be received at publication office 
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block and column, eompeatiion, 5. Sehe- 


examination of it we are inclined to think that the author 
would have done better had he been more expansive in 
his introductory portion. Thus it seems to be assumed 
that the person using the book will understand thor 
oughly what force, energy and work are, but we certainly 
would like to have seen these subjects more fully treated. 

Perhaps it is simply because the work has impressed us so 

favorably that we make this criticism, because we think 

that an adequate treatment of the subjects of force, work 
and energy would have been most acceptable from so 
eminent an aathor. 

MECHANICS OF VENTILATION. By 
George W. Rafter. Revised Second 
Edition. New York: D. Van Nos- 
trand Company. 1896 Pp. 143. 
Price 50 cents. 

In this little book, which by the appearance of its 
second edition indicates its popularity, we find a well 
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tine!, Denver, Colo. Cripple Creek ts fully described. 





tv? Send for new and complete catalogue of Scientific 
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(7156) J. W. C. asks: 1, Is it necessary 
to amalgamate the zincs of a Crowfoot gravity battery ? 
A. It le not necessary and ie not usnally done. 2, How 
can the sulphate of copper solution be kept down? I 
am very careful in starting a cell, filling ap with clean 
water and dropping in crysiale of sulphate of copper, but 
the solution does not settle, and in a few hours, even with- | 
out current, the zinc becomes coated with the mud of 
the copper—and with a current is mach worse, the coat- 
ing getting very thick and hanging dowa likeicicles. A. 
Using the battery for work is supposed to keep the 
copper solution down. Apparently you do not use a 
sufficient excess of copper sulphate. Certainly, with an 
encom of crystals and by occasional renewing of the 
Upper ayers of the liquid, the taking of a current from 
the battery ehould ‘end to obviate, not produce, the diffi- 
culty. If you let the battery ran too long, the increase in 
specific gravity of the zinc suiphate solution will bring 
about the difficulty compleined of. 3. Method of cal- 
calating the gear of a tcycle. A. Divide number of 
teeth on front sprocket whéel by number on rear sprocket 
wheel and maltiply the diameter of the driving wheel 
thereby 

(7157) W. R. T. writes: 1 have the use 
of 04 gravity cells 68 for fifteen hours each day. 1. 
Can I fally charge three chlorije accumulators, type “ D,” 
consisting of 5 plates, size 64 inches, In that time? A. 
You will probably not get over one-tenth of a charge out 
of the gravity batteries ranning for the perio@ of time 
which you mention. 2. How should the gravity cells be 
conneciel ? A. A good arrangement wonld be 16 in 
series and 4 in parallel. 3. How many 3 candle power 
lamps, 6 volte and under, can be ran from these three 
storage batterice at one time ’ A. Twelve to eighteen at 
good incandescence. 4. Would it injure the storage bat- 
teries to eave them connected in circuit while the 
gravity celle are in use on a Moree circuit? A. It would 
not injere the batteries. It would, of cvurse, exhaust 
them proportionately to the service and might give too 
strong a current for the apparstus. 
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PROBLEMS AND QvuESTIONS IN PuHystcs. 
By Charles P. Matthews, M.E., and 
John Shearer. New York: The Mac- 
millan Company. London: Macwil- 
lan & Company, Ltd. 1897. Pp. 
vii, 243. Price $1.60, 

Moxtern physics has recetved a new momentam from 
the application to it of the theory of dimensions. While 
this har civen it a nev. meaning, it does not do to make a 
nierely mathematical scrence of 40 anbjective a branch 
ae physics, The subjective treatment of physics by the 
olter echoo! has done moech wo retard the proper advance- 
ment of the eclepce. In the present work the author starts 
with the theory of dimensions and elucidates most excel 
lently the starting point of physics. The work in the 
book le largely comprised of problema, and it seems a 
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for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
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Latest Improvements. 
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THE TIN PLATE INDUSTRY IN THE 


United States.—An interesting paper, showing the ex- 
traordinary development of the tin plate industry in 
‘his country, and the serious competition into which it 
i owe otering with the British industry. With 18 illus- 
WEN ns. Contained in SCIENTIFIC Apmeican | SUPPLE- 
Pri, * Nos. 1019, 1020, 1021, 1022 ang RU 
» 10 cents each, or 0 cents for the series. 
at Chis office and from all newsdealers. 
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SIMPLEST, MOST EFFICIENT and DURABLE. 
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100 Broadway, New York. 
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An illustrated list of every known instru- 
ment used by mechanics, each fully de- 
scribed, comprises ‘‘A BOOK OF TOOLS. " 
A Book or Toors 





A copy of this book a postpaid, to any address o: 
receipt of 25 cents in stam 


CHAS. A. STRELINGER & CO. 
Address Box 1214, Adv. Dept. DETROIT, MIC*’ 


Stark Anti-Friction Ball Bearing 
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STARK ANTI-FRICTION 
DRAWING SPINDLE 

&3” Send for catalog B.L. 
JOHN STARK, Waltham, Mass. 
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Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuri and 
other automatic machines. Counts L to 1,000 and 
repeats automatically. Simple, » durable, Spe- 
ctal aa > to order. —- 

}, J. ROOT, Bristol, Coun., U. s. A. 





+» » PHYSICAL AND SCHOOL APPARATUS. . 
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other electrical work, 
&” Catalogue Free. 
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Steam Engine Works. 
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tionary, Portable and Yacht 


ENGINES AND BOILERS. 1 


Ao Horizontal, Automatic 
and Variable Cut-off Engines. 
Sizes from 5 to 73 Horse-Power. 
Ale orton! and Horizouta! and 


arine Boilers, Steam Pumps 
and Adams’ Grate Bars. 








W. G.& G. GREEN FIELD,. 
East Newark, N.. Se 
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Electric Solder Pot 


Connects to any lamp socket and uses 
but little current. Two sizes—to melt 
4 or 10 pounds of soider or simi- 
lar metal. Send for catalogue. 
AMERICAN ELECTRIC 
HEATING CORPORATION, 
General Office, Monadnock Block, 
Boston, Mass. Chicago. 





39 Cortlandt St, 
New York. 











THE CARBIDES ‘AND ACETYLENE 
Commercially Considered. ae T. L. Willison and J. J 
Suckert, Ph.D. A consideration of the carbides and 
acetylene from a commercial point of view, preceded by 
@ brief history of these compounds, the methods of 
their sormanes. and their chemical and physical prop- 
erties. With 10 ilustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, Nos. 1015 and 1016, Price 





10 cents each. To be had at this office and from all 
newsdealers. 






An ind! pensable Labor Saver. 
Will feed, fine or coarse, at any 
thout pressure or loss of 


For particulars, prices, etc., 
MEWER TOOL CO., 
_f. Bein st. Portland, Me., U. 8. A. 


That Are Good--Not “‘Cheap Things”’ 

The difference in cost is little. We guarantee our appa- 

ratus and guarantee our customers against loss by patent 

suits. Our guarantee and instruments are Both Good 
WESTERN TELEPHONE CONSTRUCTION CO. 

ett South Clinton Street, Chicago 


Largest Manufact of Telephones 
exclusively tn the Unite d States. 


TELEPHONES 


_ Long or = Reet 2p Ppistence Use. Also 
Sant on trial to res responsible parties. 
Sold thousands during the last 


two years, every one a success. 
2” Send for Circular and Testimonials. 


Julius Andrae & Sons Co. 
MILWAUKEE, WIS. 




























APOLLO LEFT OUT. 

A galvanized iron Mill, we are told, is brand- 
ing its prodact “ Best Bloom, “in the manifest 
expectation to pase it for ou 

It’s a very good name ; Apollo Best Bloom is 
good iron. 

Apollo Iron and Steel Company, 
rt Pittsburgh, Pa. 
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BiLTINGS of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O. 
Branches: CHICAaG@O—-NEW YORK. 


This beats Wind, team. or Horse 
Power. We over the 
WEBSTER 2% actaai horse vower 


GAS ENGINE 


for 8150. leas 10 discount for cash. 
Bulit on tuterchangeable pian. Built 
of best material. “Made in lote of 100 
thererore we can make the price. Bu x- 
ed for shipment = O pounds. 
Made for Gas or Gasolin 

@” Write for Smectal' Catalogue. 


WEBSTER M’F’G CO., 
1014 Weat Lith Street, CHICAGO. 


POWER? POWER? POWER! 


Fifty per cent. increase at no additional expense. 
VICTOR VAPOR ENGINE. 


Steam and Vapor Launches 


Row and Sail Boat 
Send for ee Specify 


THOS. TAME & & 00, 
64-66 Wabash av., Chicago. 


The Chicago Gas & Gasoline Engine 


The simplest gas and gasoline 
engine on the market. Has no 
equal for absolute, steady speed 
and durability. Itis a dwarf 
in size and a Sema 
strength. Catalo, 
application. * 

MANUPFACTUB \® ° 
&. J. YOnRM ©" eo 
“A” South Cli? 
CHICAGO, mets 4 


——-—  - a 


GAS and GASOLINE 
ENGINES. 


Using Natural Sea, 

I Gas. Pre 

Gas, and Gasoline ne dle 

rect from the tank, 

1to WH. P., actual. 

The Springfield 

Gins Engine Cea., 

271 W. Washi yn St 

Springfield, 0. 


CROOKES TUBES AND ROENTGEN’S 
Photography.—The new photography as performed | 
the use of Crookes tabes as a source of excitation. A iT 
about ( roowes fs ge auesic .. SUPPLE- 
MENT, Nos. 18 89, 238, 243, 2 7% 2. 795. 
905, 9SO, Lose. 1054, igs. 10 é 1057, ne 
























SCIENTIFIC AMERICAN, Noa. eand 14, 

These profusely illastrated SUPPL tet Col ta sin a 
most exhauetive series of articies on Crookes tubes and 
the experiments performed with them. Among them wii! 
be found Prof. Crookes’ early ‘ectures, detailing very 
fully the experiments which so excited the world, and 
which are now again exciting attention in connection 
with Roentgen’s photography. Price W cents each 


To be had at this office and from all newsdeaiers. 


The Long-Sough t-For Found at Last 


AN IMPULSE WITH EvexY TURN OF THE CRANK, 
The Hicks Compound Cylinder 
Gas and Gasoline Engine. 

The Engine of the fu- 
ture. This engine will 
run steadily and reliabiy 
as the best automatic 
steam engine, and much 
better than the ordiarny 
single cylinder. Catalog 
free. rentier Iron 
Works. fol ATWATIR 
8T., DETROIT, MICH. 


THE GOLD BELT OF CALIFORNIA.— 


By H. W. Turner. Geological history of the gold belt 
of C ‘alifornia, which includes that portion of the Sierr: 
Nevada lying between the parallels of 97° # and #0; 
followed by a glossary of rock names. Gontuined in 
in SCIENTIFIC AMERICAN SUPPLEMENT. No. 10 
Price 10 cents, had at this office and from all 
newsdealers. 


Che Engine that 
Built a 
10,000 square ft." 
addition last year 
A marvel of Sim- 
plicity and efficiency 


Mention Sci Am. 
OLDS & SON ENGINE WORKS, 


epee & Model Work 


re & advice free & Son, #6 John St., 
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ubber Hands and Feet 


WHICH ARE THE MOST WONDERFUL THINGS ABOUT 


MARKS’ PATENT ARTIFICIAL LIMBS, 


h i chitdren to pursue thetr daily duties without inconvenience. Durable, 
pe BO ‘npseve) on ap o~) motions, Over 18,000 in use throughout the world. Sup- 
plied to the U. 8. and other governments, Large dius. book and formula for self measurement, f ree. 


A. A. MARKS, ‘701 Broadway, New York City. 
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VALVE-DRIP 
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PERFECTION LAWN SPRI INKLER 


BY MAIL $1 A 


KING & KNIGHT 


CAUSE OF LUMINOSITY IN THE 








Flames of the Hydrocarbon Gaases.—By Prof. Vivian B. 

Lewes. An important paper im which the author en- 

deavors to show that the fomineosity of hydrocarbon Is the only Automatic Water G in which the auto- 
flames is due to (he loon/ization of the heat of formation | matic valve cannot be made to stick and so show a false 
of acetylene in the carbon and hydrogen produced by its | water level. Send for ve circular. 
decom position, and the cau<e of such loealitation. Con- 


ae ea AeA. Sere: | PENBERTHY INJECTOR CO. 
this office and from al! newsdcalers. 116 Seventh St., DETROIT, MICH. 
Largest Injector Manufacturers in the World. 


THE. CHARM OF COOKING 
~Sxuss|HOUSE AFIRE |» 





Cook and 
n which all Put it ~“ ,yousuntt, quickly, eiutively 
be cooked, by using 


aued or strained. No 
cortinn or wostinn foot. Stempel FIRE Extinguisher. 
ot scala. ng of hands. Made | gim certain, quick, powerful, economical, 
of the best steel and en- and most durable on the market. ested 
ame! procurable, and war- | to 300 ibe. and ful ading warranted. | 
ranted in every respect. 
Send for free circulars. 
AGENTS "WANTED. aX 4 
won Wie” | 1915 Filbert i 


- OBERMANS, leds Beud ™t., New York. 


Philadetphia, Pa. 





ACETYLENE APPARATUS. —ACETY- 


lene namber of the SCIENTIFIC AMERICAN SUPPLE- 
MENT, describing, with fuli ilbustrations, the most 
recent, simpl@, or home made and commercial apparatus 
for generating acetyiene on the large and smal/ scale. 


The gas as made for and used by the microscopist and 


SEND $! FOR SAMPLE CELL. student; ite use in the magie lantern. The new French 


table lamp making its own acetylene. Contained in 


THE WILLARD ELECTRIC & BATTERY CO. | Sciextiric Amenican SvrrLemENT, No. 1057 


CLEVELAND. OHIO Price cents. Tw be had at office. SAE | 
Lar routings do. w” Send for 
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This roofing ir ly Appl 
i GAS ENGINES & VENTILATING FANS 












from natural Trinidad maphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 





ARRESN CH . 
sa rg PH " -# ae e best Motor in the world for driving ali kinds of 
sé cea stre He iinet asbinees, aot noiseless, neat, compact; invaluable 
ween. for blowing ch organs, running printing presses, 
= “e 2 S.A. eae —_— ventilating ta - o- freezers, we, Sees 
‘ oppers, ete. In use the w over, and recommend 
VOLNEY WwW. MASON & cO., by water compan panies everywhere. Address for circular, 
otor ¢ Ce.,. Newark, N.d,, U.S.A, 


jackus Water 





Friction Pulleys, Ciutches & Elevators | - 


ne PROVIDENCE R. | i. : 
BLECTRO- 4 HEMISTRY, RECENT AD- 


vances in. — My Richards, A.C. PAD. A very ex- 
haest/ ve and tA 4 paper on the Progress that has 
recentiy veen made in ihe apparatas for end methods of 
pro@ecating work tn the domain of electro-chemistry. 
Comtamed in SCIENTIFIC AMEWICAN SUPPLEMENT, 


Neos. 1014 and 1415. Price @ cents each. To be 
had at this office and fro vm all newedealers. 


The Berketeld House Filter. 


The only Filter Removing and Cholera 
Ractit. Tested and tndorsed by many 
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leading authorities in Burope and Am- DESICNS, 

erica. It gives a continnous flow of fil- 
4 tered water, sbeolutely free from germs. o COPYRICHTS &c. 

t is easily cleaned, as all impurities re- nyone sending a sketch and description may 
. | main on the surface of the filtering quickly ascertain, free, wether an invention is 
> cylinder. Cylinders can be sterilized by probably patentable. Communications strictly 
iva builing tn A. - A See = hour. Send for ponfidential. Oldest agency for securing patents 
—E | : cire malare ana » the in America. We have a Washington office. 
cS ERK &. ELD FILTER 0, Patents taken through Munn & Co. receive 
Z35 a c ‘edar Street, Rew York. special notice in the 


Revoiution in Engraving. nena i RICAN, | _ 
sutlas weekly po eh ear; 
th mon bee Specimen copies and D 
ON PATENTS sentfree Address 
MUNN & CO, 
361 Broadway, New York. 


Hand engravers are backward as MS. writers were be- 
fore Caxton’s time. They redesign each letter every 
time they cut it. We saw this ten years ago and fol- 
lowed it up Yrom suitable designe once made our 
latest vetent. 


DIGESTION IN PLANTS.—BY J. PENT- 
land Smith, M.A., B.3e. An interesting paper discuss- 
cuts lettering and designs, raised or sunk, on any material | ing the processes by which food material is rendered 
that can be cat. Better work and quicker at a tenth the | available for the nourishment of the plant organism. 
costof baad work. Al! sorts of people use them. Brass | With 4 illustrations. Contained in SCIENTIFIC AMEKI- 
and general engravers, seal stamp and type makers, in- | CAN St { top EMENT, No. 1037. — 10 cents. To be 
strement makers, engineers, railways, government had at this office and trom newsdeaiers, 

works and arsenals rite for liustrated Booxlet to 
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THE DKRAVER MFG. CO, 
2 Fron Mereet, New York. 


Three Complete Machines in One 





Wm. Taylor, Westminster Hotel, New York City. LS é& 
s@” U. &. patents for license or sale. 
. » DRAPER’S . . UDEN cr s 
Recording Thermometer |= 
“Tr is of cope tal veh Gy x | c F M A c 7 | N F s |: 
it le of ‘tal value in Observa- 
tortes. veel ines, Hospitals, Clubs, 
Rebools, Greenhouses, and in manu- | ove a pe ey lee plant contateing 3 York and 
day. "Wassts aow onl'cid be eal at a bargain. 
chance for anyone wanting to go into the ice business 
or wanting machinery for erating purposes. 
LBERT E. SANFORD, 
78u USE GRINDSTONES? |: 
if s0, we can suppiy you. Ali sizes 
menunted and wnmenonted. always 


Gives a correct and continuous re- 
factmoing ‘odustries where tempera- | St. ( with f Cape ene per 
53 STATE STREET, BOSTON, MASS. 
kept in stock. Remember, we make s 








Simple in 
eonst ruction, eas- Specia.tyof selecting stones for all spe. 
lly operated Gai purposes. —R" Ask for catalogue 





without one 


tool confiiet. The CLEVELAND STONE CO, 


ing with the working of another, durable, = 24 Floor. Wilshire. Cleveland. 0 
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mocumens s wea. 45 ee IND, U. 8. Ay Pretec Newspaper Fil. 


FIANCE OHI0 Subscribers to the SCIENTIFIC AMERICAN and SCTEN- 
aie M4 PER | TI#'C AMERICAN SUPPLEMENT, who wish to preserve 
WOOD WORKING MA their papers for binding, may obtain the Koch Patent 
| File at the office of this paper. Heavy board sides, in- 
scription “ Scientific American" and “ Scientific Ameri- 
ean Supplement” in gilt. Price $1.50, by mail, or $1.25 
at this office. Address 

MUNN & CO., 361 Broaoway, New Yor« 
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Whiffietree, A’ M. Dworschac 9 ogasteses .. SBL198 
Wire coil and ine forsame, H. M. Jackson... 581,027 
Wrench, C. H. Shank............. cvevcecevescoooccese 580,905 
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Bath tub, A. G. coccvnbesgenets 


Bell hammer, bicpalee BS Poliman. oS oo 
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Vest or similar article, & M. Watkins .............. 26,965 
Watchcase back, I. Smith... ......... 0.0... .escseeeees M922 
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Ale, porter, brown stout, weiss beer, lager 
hoor, tonic and other tomy ‘Phillips Brothers... 20,873 

Antiseptics and germicides, Chas. Truax, Greene 
Se 0. cena dtmeectetncdnd ukéscbercenes coceese p-'} 


Apparel and manufactures. certain named wear- 

ing, Lindeke, Warner & ae haae Secccece 29.24 
Beer, Anchor Brewing Company..................... 2s 
Beer. Arnholt r ee Brew ing Company....... 29,872 
I at He CE nathan caneescceghentecessccees 


9 — ‘straw hais and other articles, liquid, 


Brushes 4 ag Manufacturing Compan 29,362 
Canned fruits vegetables and meats, Hudso dson & 
ata hodpagisGtedissocevoqoecacgdedecbocbsoccsncell 
Cinchons sikslolda, “defivatives - ereme 
ona a vatives 
Chininfabriken Zimmer & Com 
eer ae baking powder, I. R. 


Foed in 


Food Jpreparation of differentgrains and their by- 
products for stock, American Cereal ee 28 

Hooks, metallic belt, Jewell Belting Company... .. 

Hese, rubber lined knitted or woven fa ida: 
on te ay, Hose Company... os 


yo 3 Ink Compan 
inks. ae rter’s p tak Company. 
. pig, 1 OT 
ods, such as household hnen, including 
wels, Chester Manufacturing 





table linen and tow 


857 
Photean oe dev and ton solutions 
; a ae iller..... ++» 29,800 
-olish and fase ressi wood and stove, 
ntro@netion Coes 29,882 


ie for ailments of the mucous mem- 
branes, Muco Solvent Com < 
Remedies for colds and la ia 











o y, Te re Seedss vovesses Bes ccese o< 
Tonies, ‘bit and cordials for. ‘omaeh, ~— 
Wire for metal taieawenier all 

leaum DR 





on prin mood copy ot he p-ey~ and 

patent in t ) forego ng 
isatied since 18%, will be furnis 
0 cen 2. 5 
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A Good A 


Combined with of technical detail and = 
information of interest to the craft, is aimed at 


The Inland Printer. 









THE WATERLOO AND CITY ELEC- 
trieal Underground Railway. ae Ay Fy oe pay 
a tunnel and railway to afford a means of com 


don. With 24 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. Nos. 10°27 and 102%, Price 

cents each. To be had at this office and from aii 
newsdeulers. 





wants ht to fil 
or thes men i 


{nations willbe hold in Jone and 


imal ot all inations (Cas 
to-)» salarion, 
i> American. 


cage SELL" gomgarese ce reer 
Worcester Polytechnic aa 


“¢ worR E MASS, 
Courses of ir oH ae mica Cy wi x. . octen 
mailed free. 


Fcimeering and Chewiatry Ie 
RSHALL, Registrar. 


Expenses low. th year. 5. 


Thoroughly taught p—7 
Shorthand ais Mail jorvors® cstaloyne 


horthand College, Williamsport Pa Pa. 


WE MAKE « ted. ‘Retimates 














Correspond- 

Estimates furnished e 
ar. Metal Workers, P.O. Box 27%, N 

ICE: MACHINES, Cortins ina Engines. Brewers, 


and Bottiers’ Machinery. THE VILTER 
Mra, Co., 88 Clinton Street, Milwaukee, Wie. 


NOVELTY SIGNS Assm'.syyiis Siaee 


sell Sam- 
hes ier ey eT Beurcier, Mie Mfr., Milwaukee, Wis. 


TURBIN WATER WHEELS. 
SEND FOR LEDER 2 06 
gam 
Meld: Obin UA. 
$5000 : pag Pe 
faerie mea rely Fa. co. Syracuse, N. ¥. 


























WILLSON CARBIDE WORKS Sicc: Calctum opr. 
mn Patontees and’ manuteorerers 


BAN DST NER THe Bsr 


A. P. Dickey Mrc. Co., Racine, Wis. 
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THE COPYING PAD.-HOW TO MAKE 


and how to use; with an engraving. Practical directions 
the se eS 


to 
by which the coptes pom, Sow 
letter to the how to take off Of the letter. 
Contained in SCIENTIFIC AMERICAN PPLEMENT, No. 
43s. Price 10 cents. ‘or sale at and by all 
in all parts of the country. 
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mee a ENGINE CASTINGS 





Sci tifi Gor canara Be Rone per. 
lentific si. 1 gs 

a — 

Books scien mining and technical 

scientific, e@ sell to every- 


entgemery Ward & Co., Chicago. 


WOODEN TANKS. 


oy hoe Ry by Manufactories. 
La. Red Cypress Wood Tanks . — 


Ww. mR 





Loulsviiie Ky. 


EDCE TOOLS-«¢~ 


ften ruined by usi 
Sisue ‘no stapled to the. wrk Our 





juarries i 2,4. of grits 
Suitanle for — Ss . 
liken wall cles san cine Cefermation? 


GRAFTON STONE COMP 


NY. 
No. SO River Street, 1) oq Ohio. 
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STUDY * HOME 


sn eTCITY, MECHANICAL 
ELECTRIC 
eT WING, MECHANICS, OF a 
s7cAM ENGINEERING, Siz 
Ye FOR HOME STUDY OF ENGINEERING, 
6-47 Blackstone Buliding, CLEVELAND, OHIO 









SEND FOR HAN wd 


Sterlim Works 
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Cycle 
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THE BICYCLE: ITS INFLUENCE IN 
Healt) and Disease.—By G. M. Hammond, M.D. A val- 
nadie and interesting paper in which the subject ~ Na 
haostively treated from the following fe “T 

The use of the eyele by persons jn health. he 
the evcle by persons di 
AMERICAN SUPPLEMENT, No. Hh 
To be had at this office and from 


Sie 





Easy to Ride 
Easy to Buy. 


Such a bicycle as the "96 Waverley— 


brought up to date and 
proved—has never before 


ede 
$60 


Only possible now by saving the cost 
of new machinery 


The only bicycle with 
absolutely true bearings 


The bearings of the new '97 Waverley 
are the envy of mechanical experts. @ 


S100 sk timae fore Concegne 


INDIANA BICYCLE CO., INDIANAPOLIS, IND. 


Che Scientific American == 


PUBLICATIONS FOR 1897. 











The prices of he gewrent » t publications in the United 
States, Canada, and Mexico are as follows 
RATES BY MAIL. 
Scientific American (weekly), one year, $3.00 
Scientific American Supplement (weekly), one year, 5.00 


Export Edition of the Scientific American (month- 
ly in Spanish and English, 


Building Edition of the ‘Setentine American 
(monthly), - « a @ Ween e 2 
COMBINED RATES 
in the United States, Canada, and Mexico. 
Scientific American and Supplement, - = = 700 
Scientifie American and Building Edition, - + 600 


Scientifie A 
Edition, merican, the Supplement, and Building on 


TERMS To ForEIGN CouNTRIES. 


T he yearly subsecri prices of Scientific American 
Publications to iovelene countries are as follo’ 


a wo 
U. 8. 
Money. Moe ‘ 
“clentific American (weekly), - - -$4£00 016 5 
“clentific American Supplement (weekly) 600 1 4 8 


Bui liding Edition of Scientific Ames. 
caf (monthly), = 80 On | 
Lxport Edition of “Setentifie Amer. 
‘can (monthly) in Spanish and English 30 0m 4 


ComBiNned Rares To ForEIan CounTries. 


Ni 


Contained in SCIENTIFIC + 
10 centa. 













me entific American and Supplement, - 850 114 11 
‘ ton American and Building Radi- 
Se entifie Anatom. Scien el alt 
“upplement, and Sclentite, American me 6252 
ail hee Proportionate Rates for Six Months. 
. We above. rates f postage, which 
Wit by postal ur cxpren moben Order, oF agate te orton at 


MUNN & CO., 361 Jroadway, New York. 


<a 


Sey Sem Sctstrese for 6000 contains 


of bargains. 














CheeParkeSpringeSaddle| =: 


Unequaied for Easy Riding 





“““*/ IMPERIAL BALL BEARING AXLE 


On receipt of price, 
we will ship to i. 


sattamne fix Cs reight, with of 

‘or your w the privilege return- 
ing it after & week's trial, if not entirely cotiatnstery : 
you to prepay express charges. and upon receipt of 






BALL BEARING AXLES. AND RUB- 
—A pa read Carriage 

Nationa! Convention, Philadelphia October ae. 
bearings and puoumatio fives te sont Con 
tained in BCIRNTIVIC AMEMICAN Sr Pht eeew c 
SPs. 10 cents. To be had at 


JPPLEMENT, No. 
office and from 





A written guarantee with each set of axles. 


1 ——— = 97 PATTERN 


S,000 ee Ay use 
e leading 


noaterriage buliders 7% per 


cent. Ons heme can Go the week of eae. poe 
‘ect. Can be put on old or new 
Li Fa our IWustrated Catalogue 
which we send free on 


Bearing Axle Dept., 184-190 Cetem! pera Ga mi. 





fund money. Bao. 


= re! i 
an n 
ents i  hroh ke Con Toledo, Ohio. 






particulars. 
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“BROOKS” 


Spnine Seat Post 
Thousands 











err eee errr. 
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N Electric “4 ee 
Edison Electric M ee ip 
* $8 M Batteries, ., . 
Diaries, best made, . es 
Dry best,. ... 2% 
ta” Agents Wanted. 
Our Bicycle Electric Light is the 
mabe x - = 





= Catalogue 2 
OHIO ELECTRIC WORKS, Giecdast Ohio. 





“COMFORT” 
SPRING SEAT POST. 
all the 





sacha ta 
you have tried the C0 

COMFORT SPRING SEAT POST CO. 
808 Atwood Buliding, Chicago. 













DRIVING Be yak 
is Ses onl 
ree 


ves a ra clear wh 
»: ahead seg 300 x 
kerosene, 










: ~ a 
R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discownt. é 
vs a | 











fracture can be replaced by anyone. 
A simple, strong, and rigid connection. No 
The strongest and easiest riding wheel made. 


A High Grade Bicycle in all its parts. 


The Worden Hickory Frame Cycle Works, 
Syracuse, 1. ¥., U. $. A. 














MANUFACTURE OF BICYCLES,—A 


very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 16 en- 

gravinus. Contained in SCIENTIFIC AMERICAN SvUr- 

PLEMENT, No. 90S. Price 10 cents. To be had at this 
office and from al! newsdealers. 


a GROW STRONGER 
72 in BODY and BR 


Physical 





FLEER’S 
QGURU-KOLA GUM, 









for i eera gee ee ves sestion. sore ~ 

Frank H. Fleer & Co. a Grate oe, 

TO INVENTORS! | on. royalty or ceherwinn, OF 
gt Macturers of Toye. pies 2 on ond Be 458 





2.50 | For Ladies’ Bicycles. Light, Strong, Ornamental. ‘No 


more Torn or Greasy Dresses. No Troublesome Lacing. 
No Accidents. Infinitely superior to old style guards. 
Weight only 70s. Fits any wheel. Sent prepaid any- 
where in U. 8. on receipt of $1.50. Circulars free. 
THE TURNER BRASS WORKS, 
212 Kinzie Street, Chicage. 


$ oh SELCHOW. | Teliable dealers. 
oveities, 451 











poser ¢ from bow. Valve RtolL 
16 to Twin Screws a specialty. Y, 2, 8,5, 
tris Wand 3D. pe Secuses engineer or pilot re 

Speed and guaran No dangerous 


nteed. 
arethe or Gasoline No disagreeable vibration. 
§3 Send Ten Cents in Stamps for 1891 Catalogue, 
Marine Vapor Engine Co., ft. Jersey Av., Jersey City, NJ 


Boats, Skiffs, Canoes, Launches 
h grade Sporting, 

atin, G jc, 
Boating plies. My 


per cent. lower than other 
ication. 


ww on @ 
LAUNCHES ALWAYS ON HAND. 


» 15 West 125th St., New York. 
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RACINE 'BOAT-MFG'C Bre 


CINE, WIS. U.S-A 


RAC 











Gympecnm Wanted. Bes 





menage ci 





al 





Sometimes «3 Wonder 


AI ycles whether it is profitable to handle a machine 
that lists below $100. Look at the ’97 “Patee,” 
highest grade only, at $60; made of the finest ma- 
terial throughout, with standard lines, narrow tread, 
large balls; in fact, all up-to-date improvements, and 
the handsomest finish on any machine. Absolutely 


and liberally guaranteed. 
8" Write for Catalogue and Terms to Agents. 
PEORIA RUBBER & MFG. CO., PEORIA, ILL. 


"| Picture Ribbon Making Ap 


and) 0 FIRE, SMOKE OR HEAT. 


enki 





ESC 


BICYCLES 


Enthusiastic Riders. 


The enthusiasm of Crescent 
riders is what causes the 
enormous sales of Crescent 
Bicycles—70,000 Crescents 
sold in 1896, 

Crescents are the handsom- 
est bicycles made, with tested 
improvements that make 
them the strongest. swiftest 
simplest and most durable. 
‘Crescent prices are right-— 
not a dollar added for the 
reputation that assures 
their quality—and these 
prices are the same to 
everyone. 





zv"°"'°"'""," i" -* 















WESTERN WHEEL WORKS 
CHICAGO, NEW YORK. 









Catalogue free. Agents Everywhere. 





Static Machines, Zoils, 
Cubes and Fiusroscopes 


G#” Send for catalogue A. 
Swett & Lewis Ce., Soccessors to 
G. A. Frei & Co. il Rromfeld St. Boston 
DIXON'S 691 Vents Tost and inerckses 
CYCLE CHAIN ease, moyef oy comfort. 

GRAPHITE t will pay you to 


M4 10 cents for sample. 
JOS. DIXON CRUCIBLE CO.., 


JERSEY CITY, N. J 
eo PEAPFTIAl Marre een 

















Letic: wre ati . 
Copies a letter in 144 seconds 
Quickest—Simplest— Best. 
Ge Agents Wanted. 


ANDERSON 
COPYING MACHINE CO. 
173 W. Broadway, New York 


SO SIMPLE A CHILD CAN USE THEM 
SUNART 


MAGAZINE CAMERA. 
Folding Cameras. 


All sizes, ranging in price from 
$5 to $100. Sunart Junior, 4 x 

picture, 8. 
for 








tn Send 2 cent stamp 
Illustrated Catalogue. 


SUNART PHOTO CO. 
ROCHESTER, N.Y. 


paratus 
for Chronopheotegraphic VWachines. 
CAMERA, PRINTING and DEVELOPING 
Outfits and Ready Senattized Perforated Fiim. 
Price of complete plant, $350. For particulars, address 
C. FRANCIS JENKINS, 
1325 F Street, N. W., Ww ashington, D.C, 


ABSOLUTELY SAFE 





5 Aqueduct Street, 











$250 and A ER Send for Catalogue. 





Truscott Boat Mig. Co., Drawer 9, St. Joseph, Mich. 
BUGGIES, “== 











Harness: and Saddles shipped ©. 0. 1. 
anywhere to anyone with 
privilege to examine at low- 
est whoiesaie prices, Guar 
nteed as represented or 
money refunded. L, i for 
iilustrated catelog texti 
montais Free. Addr 
CASH BUYERS’ UNION, 158 W. Van Buren f¢, 5-18, 


BRASS BAND | 


Instruments, Drums, Uniforms, Ex uip- 
ments for Bands and Drum Corps. len 

est prices ever quoted. Fine Catalog, 400 
Illustrations, sai! led free: it gives Bond 
Music & Instructions ior Amateur Bands. 


LYON & HEALY, 33-35 Adame Bt. Chcago. 
et PEERLESS 


~an full) 
HICAGO 
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‘VWodvertisements. 


ORDINARY KATES. 


Inside Paes, each insertion --75 cents a line 
each Insertion «+--+ 81.00 a line 


Special and 


above | are charges per sgate Iine—about eight 
This notice shows the width of the ine, 
aod le set im agate type. Bngravings may head adver- 
tinewents at the same rate per agate line, by measure- 
t Advertisements must be 
at Public sat m Office as early as Thursday 


Hack Puce. 
Se" Por some classes 
Higher rates ure required. 
The 
words per line 


of Advertisements, 


pent. an the iette press 


rece! ved 


morking to appear tu the following week's issue, 


Best Anti-Friction Metal 
Magnolia Metal Co. 


266 and 267 West Street, 


NEW YORK CITY. 


7?” Send Sc. stam 
rele and meution this paper. 


“Search-Light”’ 
Always Bright. 














ey 


The Leader! 


A lantern that does not jar or blow out. 


Reflecting surfaces are always bright. 
All riders say it is—THE BEST. 


Bridgeport Brass Co. 


BRIDOEPORT, CONN. 








Send tor Cstalog 
No. 194, 





Ride « Che ® Olive 


bt 





E<OPMAtAM< F 
} 
Mitw > tnD s PZ > 


e 
a 
= 


high grade. Features—a 
aad substantial. Agencies 


naa 
for wnoccupied territory. 


Mrs. A. BK. Rinehart, the Champion Lady Century Rider 
of America, will ride an “ Olive” during season of 


» 





; 
i 
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The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


mana trim rill rile. ctl sal, lin tlle te Sin nt tli thar nln. te» ther. irl tle ole 


This Company owns 
Letters-Patent No. 453,560, 
granted to Emile Berliner 
November 17, 1891, for 

a combined Telegraph and 
Telephone, covering all 
forms of Microphone 


Transmitters or contact 


Celeph« nes. 





i 





for 15 inch 


Ed cieutific Buerican. 








Because 0 Tube like this of our 


STEEL 


The 
tions of the most practical 
That the tests 


Send for Catalogue. THE 


Crump=Cyclometer 


10,000 Mile Recorder. 
Made Entirely of Brass. 

| Absolutely Accurate. 

No Steel Springs to’ Break, 
Cannot Jump the Figures. 
Parts are Interlocked. 

| Registers Miles and Tenths of Mile. 
| Correct in size to look well on wheel. 
(ame ee me | 








ral 


om. onty Adjustable Clip made. 
Can be adjusted to amy angle of spoke. 





corro! 
correct and ruction. THE FA 

The worst f safety is greatly increased by the use of this tabe. Every Mazel manufacturer 
should use f | every dealer Should insist on having it; every rider should demand it. 


POPE TUBE CO., HarrTrono; Conn. 


od 





t” Send for owr New Art Catalogue—free for the asking. 


The Waterbury Watch Co. 


Tw za GASOLINE ENGINE 
CHARTER 
is used for aimost every 
purpose power is applied 
to under the sun, and is 
unequaled. 
Full particulars by addressing 
CHARTER GAS ENGINE CO. 
Box 148, 8, Sterling, mM. 


|HALF A CENTURY OF CYCLES.—AN 


interesting history of the eyeie from its origin ap to the 
present time. The first crank-driven bicycle. The 

mo-shaker” and its successors. The tricycle. The 
m ndern whee!, Cycie building ascience, Potnts of im- 





WATERBURY, CONN. | 








provement, The prneomatic tire. A hand and foot cycle 
With 9 illustrations. Contained in SCIFNTIFIC “AMERI- 
CAN SUPPLEMENT, No. 1012. Price cents. To be 
bad at this office and from all newsdea/ers. 





Bch ata 


Is just as strong as a Tube like this of 


While Werent ron Wsicur in a Bicycle our FIFTY CARBON. Steel will last so long 


and TWENTY-FIVE CARBON Steel will last only so long 
NOTE THE FULL IMPORT OF THE PARALLEL 
com parison waoet, thee experts of the world make indicates 


“ee ee 


LINES. : 

the result of the prolonged investiga- 
ese results is merely so much to its credit: 

tally proves the trial to have been been made in 























PRIESTMAN SAFETY OIL ENGINE 


successful commercial Bn- 
gine using a mate a Institute 

N Gas. N 1 asdiiine, 
Reliable, Safe, 

enient. Chosen 
Nine ts. Used for 
purpose. 

PRIESIMAN & CO.. incorp’d. 
530 Bearee Hide... rH 1. ADELPHIA, ra. 


No 


Por 4x5 Pictures, 


As Simple... 
Pocket Kodak. 


pleut ct or mites! 


lens, 


EASTMAN KODAK COMPANY, 
Booklet Free, Rochester, N. Y. 


shutter and set of three stops. 
finish, 
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American 
. Waltham 
Watch 


movements are to- 
day more perfect 
than ever and far 
cheaper. These 
trade marks specially 
' recommended— 
“RIVERSIDE” and 
“ROY AL” —will last 
a life time and are 
within the means of 
every one. 
For sale by all retail jewelers. 


Cribune » Bicycle 











Tested and True. 





‘Tho Hastest Ranving Wheel in the World, 
2” Send for Catalogue. 
ERIE, PA. 


THE BLACK MFG. 6O., 
= Soe 


Ata Pris SSS 
WJOHNS 


‘STEAM PACKING | 


pemmia eal uaeaataaden eta? ‘ 


DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS M’PG CO., 100 William St, New York, 


ra thelr p Dey iB = 
Caicium.—All about the new illuminant, its q 
chemistry. pressure of Neostaction. ie probable 
experiments pertormed with it. A most ¥ 
of articies, giving in c& eplete “form _ 
this subject. Apparatus joo the 


4 yy 
ior. "lor is. 1 ldte. 2. 
ost recen ua ih 3 sim- 














in SCIENTI AM 
{egg tee7, tons, 20 
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Mines in the world: After 
Griffin Mills, and his report 
interested in Gold Mining. 


8 rolis and 
ulverizer, the 
to any one. 





BRADLEY PULVERIZER CO. 
Lamar Mi Dol caer. Bev 
™m 


De 
one occasion these 


least 3) tons per day each on our ore, which is extrem 


BRADLEY PULVERIZER Co. 
lest rock, with the exception of corundum, that I have ever met 
from the breaker, and they average about % tons to each machine, 40 mesh 
a \{ mesh screen around the Griffin Mill, and the stuff comes out @ 
loaphtng by cyanide or ¢hiorinati 4 Aa, 


| 2 Any ae: the Coc 


How 10 GRIFFIN MILLS WORK. 


A Great Mining Triumph 


Capt. J. R. DeLamar, of New York City,.is one of the lazgest owners and workers of Gold 


the most careful Oyen eas he purchased in August, 1895, two 


is so remarkable as to 
We give it in his own words. 


Gentlemen :—The two Griffin lis have 


mesh fine or over, we 
refore we have concluded to order mh more oes 
after looking into the Huntington Ury Pulverizer, ti 
ok, and ee = dry pulverizers, 


Gentlemen :—In answer to as to 
we to state that we often ran per day 
uced tons in one day. I have no in 


ely and unusually 
Yours very truly, 


jt ay tabea 
my ™ eS et have’ ; 2 


emand the careful attention of every one. 


ww Yous, om 8, aan 
9 days on the 
rock direct. 


‘Gri 
DgeLAa MAR 


VADA OO Lag ge 5 co., 
Mi ae 
I Inoparion, ado 


H. A. COHEN, General Manager. 


These strong letters coming from such representative men are conclusive evidence that 


we are right in claimin 


at less cost than any other stamp or pulverizer made. 


Let us 
about the me ite and 


BRADLEY PULVERIZER CO.,92 State Sr, Bos7on,Macs 


a free copy of our iilustrated 
bring to you other evidence of its great achi 


Pamphlet, which will tell you al” 
levemente 


that the “Griffin Mill” will produce a larger amount of finer pulp 


a 
; 


| 
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